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Abstract 
Background 
In the UK specialty trainees are a major source of clinical teaching for junior doctors.  
Medical education and teaching skills are core competencies included in the generic 
curriculum for specialist training.  Hence, there is a need for a validated assessment 
instrument that can measure the attributes of specialty trainees as effective teachers, 
leading to the research question; Is it possible to devise an instrument to measure the 
teaching ability of specialty trainee doctors? 
 
Methods 
The study was conducted in two phases. In the first phase, the content of the instrument 
was generated from the literature and tested using the Delphi technique. This was 
followed by pilot testing the instrument.  In the second phase, the instrument was field 
tested for validity and reliability by conducting factor analysis, Cronbach alpha and 
Generalizability coefficient. The instrument was also tested for feasibility by calculating 
the time taken to complete the instrument. Acceptability and educational impact were 
determined by qualitative analysis of written feedback from participants. The attributes of 
specialty trainees were assessed by clinical supervisors, peers and students. 
 
Results 
The Delphi study produced a consensus on 15 statements for the final draft of the 
instrument. This draft was piloted and finalised using feedback from that pilot. 
The instrument was field tested. In the field study a total of 340 instruments were 
completed. The instrument exhibited internal consistency (Cronbach’s alpha 0.90) and 
the Generalizability coefficient was 0.92. Factor analysis demonstrated a three factor 
solution (learning-teaching milieu, teaching skills and learner-orientated). The mean time 
to complete the instrument was five minutes. Feedback from participants indicated that it 
was an acceptable method of assessment, and trainees also found it useful for improving 
their teaching performance.  
xvi 
 
 
Discussion 
Findings from the present study suggest that this instrument demonstrates robust validity 
and reliability. It is feasible to use it in a busy clinical setting.  It is acceptable by 
stakeholders which indicate that it can be used for assessment of teaching in clinical 
settings. Further specialty trainees found it useful, thereby indicating a positive 
educational impact.  
 
Conclusion 
This new instrument, specifically designed to test the teaching attributes of doctors-in-
training, can be useful for providing formative and summative assessment of clinical 
teaching. 
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Chapter one 
Introduction  
 
1.1. Importance of teaching 
In the medical profession, the importance of teaching can be traced back to the 
Hippocratic Oath which was composed more than 2,400 years ago, by the renowned 
Greek physician, Hippocrates, often referred to as the, father of Western medicine (Coller 
et al., 2002, Smith, 2008). The traditional Hippocratic Oath as translated by Michael 
North, in regard to the teaching states: 
“To hold him who taught me this art equally dear to me as my parents, to be a 
partner in life with him, and to fulfill his needs when required; to look upon his offspring 
as equals to my own siblings, and to teach them this art, if they shall wish to learn it, 
without fee or contract; and that by the set rules, lectures, and every other mode of 
instruction, I will impart a knowledge of the art to my own sons, and those of my 
teachers, and to students bound by this contract and having sworn this Oath to the law of 
medicine, but to no others,” (Hulkower, 2009-2010 (pg 43)).  
According to this oath, those who are experts in the medical field are expected to pass on 
their knowledge and skills to those who are junior and who are still considered as 
learners. Furthermore the General Medical Council (GMC, 1999 (page 1)) acknowledges 
the importance of teaching and states, 
 “All doctors have a professional obligation to contribute to the education and 
training of other doctors, medical students and non-medical healthcare professionals on 
2 
 
the team.” It also emphasizes that all doctors who undertake teaching responsibilities are 
required to develop and maintain their teaching abilities (GMC, 1999). 
 
Although all doctors (senior and junior) are obliged to teach, however the emphasis on 
teaching has tended to be primarily aimed at senior doctors, that is consultants and 
general practitioners (Andrea, 2006, Wall and McAleer, 2000). This is mainly due to the 
fact that these clinicians are at the highest level of seniority and therefore have been 
assumed to take on the role of teaching. However clinicians are usually faced with 
increasing pressures of clinical practice, administrative duties and research activities, 
which leaves little time for pursuing teaching responsibilities (Hoffman and Donaldson, 
2004, Seabrook, 2003). Further lack of recognition or rewards for teaching minimizes the 
motivation to teach (Kumar et al., 1999). As a consequence, increasingly the focus of 
teaching is shifting towards specialty trainees - firstly because specialty trainees are 
involved in teaching learners at all stages in their medical career (and are therefore 
required to teach well); and secondly, because specialty trainees are next in seniority and 
will be expected to teach effectively as they become consultants or general practitioners 
in the future. Therefore, they also need to prepare for this role during their training (i.e. 
not just prepare for it once they become a consultant or general practitioner). 
 
Specialty trainees (StRs) are doctors who are specializing in a particular discipline of the 
medical profession, for instance internal medicine, surgery, pediatrics or any other 
discipline. Specialty training is a three to six year training program, after the initial two 
foundation years depending upon the chosen specialty. For example, general medicine is 
3 
 
of three years and histopathology is of five years. Specialty trainees can teach junior 
doctors, (foundation years trainees), fellow trainees and medical students. It has been 
reported that residents (specialty trainees) spend 20% of their time teaching junior 
doctors and fellow trainees, and further it has been documented that they  are responsible 
for 80% of teaching among junior doctors (Greenberg et al., 1984, Bing-You and Sproul, 
1992). This accentuates the fact that specialty trainees play an important role in teaching 
junior doctors and colleagues. Although, trainees are increasingly becoming engaged in 
teaching responsibilities, they are not formally trained in their role as a teacher. This is 
supported by the fact, that the standards published for the  medical education and 
training, that doctors should receive during foundation and specialty including GP 
(General Practice) training, outlines detailed clinical competencies which doctors are 
required to demonstrate at the end of their training, however, it does not delineate 
comprehensively about the teaching competencies (GMC, 2011). In addition, there is no 
universal requirement for specialty trainees to undertake teacher education or 
demonstrate expertise in teaching, before undertaking teaching responsibilities (BMA, 
2006). Considering that trainees undertake considerable teaching responsibilities, and the 
majority are not sufficiently prepared in their role as a teacher, it becomes important to 
determine whether they are able to teach effectively - firstly because the quality of 
teaching has been reported to influence learning (Blue et al., 1999, Georgesen et al., 
2000) and secondly, because trainees can be facilitated to develop teaching abilities, but 
to do that effectively they need to have feedback on their performance as a teacher (Frank 
and Józefowicz, 2004).  For this purpose, it becomes imperative to assess specialty 
trainees in their teaching performance. 
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The focus of this dissertation is on the development and testing of an instrument designed 
to assess the teaching abilities of specialty trainees. 
 
1.2. Structure of the thesis 
In the following chapters, the structure of the dissertation is outlined as below. 
Chapter 2 explores the purpose of teaching and the role of teachers, with a focus on 
clinical teaching and its assessment. 
Chapter 3 reviews the existing clinical teaching instruments and discusses the rationale 
for developing a new teaching instrument. 
Chapter 4 examines the methodological issues in developing and testing an instrument. 
Chapter 5 describes the methods undertaken to develop and test the instrument. 
Chapter 6 presents the results of the development and testing of the instrument. 
Chapter 7 discusses the results, draws conclusions and makes recommendations for 
further research. 
  
5 
 
Chapter two 
Review of teaching  
 
In this chapter, the aim is to explore the purpose of teaching and the role of teachers in 
teaching and learning. In this way, it becomes possible to determine whether assessment 
of teaching is required or not. 
 
2.1. Purpose of teaching 
Traditionally teaching was perceived as an activity in which the fundamental aim was to 
impart knowledge to students (Badley and Habeshaw, 2006). Teaching occurred solely 
within classrooms where the lecture was the dominant teaching method (Haghighi et al., 
2006). The teacher was an authority and fountain of knowledge who caused learning 
among students (Badley and Habeshaw, 2006). Usually the teacher instructed from a 
prescribed textbook in which the required knowledge or skills were sequenced with a set 
of questions to practise (Anderson, 1996). The perspective was that there is a fixed body 
of knowledge which students must be acquainted with and memorise (Lord, 1997). 
Further it was believed that students have the same level of knowledge in the subject 
matter and are able to absorb the material at the same pace (Lord, 1997). Students were 
expected to accept the knowledge without questioning the teacher (Stofflett, 1998). The 
role of teacher was of an instructor or transmitter of knowledge who transferred thoughts 
and meanings to the students leaving little room for active engagement in learning or 
reflection, student-initiated questions or interaction between students (Battista, 1994).  
However more recently, views on teaching have changed; presently the aim of teaching is 
not limited to imparting knowledge to students, it is increasingly perceived as supporting 
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and facilitating students in their learning so that it can result in effective learning 
(Ramsden, 1992, UKPSF, 2011). Learning is considered to be effective when students 
gain deeper conceptual understanding of the complex concepts, critically evaluate what 
they read and are able to generate new ideas and knowledge (Prosser and Trigwell, 1999, 
Ramsden, 1992). Taking account of this perspective of learning, the role of teachers is no 
longer viewed as subject specialists, rather they are there to help or facilitate students to 
cope with the complexity of information (Badley and Habeshaw, 2006). This raises a 
question - how can teachers facilitate students in their learning - that is what do teachers 
require to know and practise which can help them in facilitating learning among 
students? 
 
In order to support students in their learning, it is important that teachers understand how 
students learn and which factors influence learning among students so that they can 
construct their teaching in such a way which can enable effective learning. For example, 
evidence indicates that  matching students’ learning styles with teachers learning styles 
leads to better learning outcomes (Fedler, 1993), hence teachers can construct learning 
activities which complements students learning styles. Alternatively, they can also 
provide them with tasks which differ from their learning styles. In this way, students can 
be propelled to adapt their learning to different learning styles, (versatility) thus 
facilitating them in their learning (Kolb, 1984). Further learning is influenced by 
motivation, both intrinsic and extrinsic motivation (Areepattamannil et al., 2011, Jessup-
Anger, 2011). Teachers can provide students with extrinsic motives to sustain their 
interest and can develop lessons which require students to actively participate, for 
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example enact characters of a text or construct mini projects. In this way, student interest 
and comprehension can be enhanced which can support them to become intrinsically 
motivated for learning. Further evidence indicates that students’ learning conceptions 
influence their approach towards learning (Ellis et al., 2006, Marshall et al., 1999). 
Students who conceptualize learning as abstract or interpretative process for 
understanding are more likely to adopt deep approach towards learning tasks, than 
students who conceptualize learning as memorization of information and are more likely 
to adopt surface approach towards learning (Sharma, 1997, Zhu et al., 2008). Hence, if 
teachers understand learning conceptions, they can develop different learning tasks which 
are designed to promote deep and surface learning approach according to the purpose of 
learning. Evidence also indicates that personality traits such as emotional instability, fear 
and anxiety can lead to low academic outcome (Hakimi et al., 2011, Komarraju et al., 
2011). Early identification of students persistently demonstrating these traits towards 
their learning can help teachers in providing additional support, such as counselling, to 
these students. Further students as individuals differ from each other and it is likely that 
their learning needs may also vary. To address their learning needs, teachers are required 
to inquire sensitively, listen carefully, and analyze students work to identify their 
limitations and provide them support for their learning (Gibson, 2005). Hence, it can be 
concluded that by gaining an understanding of learning, teachers can play a vital role in 
facilitating learning among students. 
 
Studies have attempted to explore the influence of teachers on learning among students. 
In one study, it was concluded that if a teacher is ineffective, students under that teacher 
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would achieve inadequate academic progress as compared to students taught by effective 
teachers (Wright et al., 2011). Similarly, another study which explored the effect of 
teaching on student learning concluded that differences in student performance were 
more influenced by the teacher, than by student ethnicity, or class, or by the school 
attended by the student (Nye et al., 2004).  It was reported that teachers were the most 
significant factor contributing to students learning and effective teachers enhanced 
academic progress for all students, while students of the least effective teachers made 
unsatisfactory gains (Sanders, 2000, Sanders and Horn, 1998). Another study explored 
teaching effectiveness by observing classroom behaviors of effective teachers (Johnson et 
al., 2006). Results from the study also concluded that students who had effective teachers 
performed better than did students with ineffective teachers. Further those students who 
were with effective teachers, and later placed with ineffective teachers experienced a 
setback in their learning (Johnson et al., 2006). Hence, it can be concluded that all these 
studies strongly support that a substantial portion of students’ achievement is attributed to 
effective teachers. However, these studies did not further elaborate on what characterizes 
effective teachers.  
 
The question of what characterizes effective teachers has been explored by various 
studies (Alexander and Fuller, 2004, Ballou and Podgursky, 2000b, Darling-Hammond, 
2000, Goldhaber and Brewer, 2000). In these studies, effective teachers were considered 
those who had undertaken a teaching certification or a degree in teaching. These studies 
reported that teacher characteristics such as certification or degree are associated with 
increased gains in student achievement (Alexander and Fuller, 2004, Darling-Hammond, 
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2000).  Conversely, other studies have reported that teacher certification and degree has 
no influence on learning among students (Ballou and Podgursky, 2000a, Ballou and 
Podgursky, 2000b). These studies further questioned the usefulness of undertaking 
teaching qualifications. However, further  studies which have explored teachers holding a 
degree in the subjects in which they taught, reported a positive impact on learning among 
students (Goldhaber and Brewer, 2000, Goldhaber and Brewer, 1996). Quality of 
teaching varies with the teacher's understanding of the content being taught (Carlsen, 
1987). In this regard, knowledge of subject matter has been found to be important for 
teaching (Leinhart and Smith, 1985). Hence, it can be drawn that if teachers have 
insufficient knowledge and understanding of their subject, they will be unable to 
elucidate to their students, and that a certificate or degree in teaching is not directly 
associated with the quality of teaching. 
 
In addition, evidence indicates that there are certain teacher practices that seem to make a 
difference to student learning and achievement including; clear learning objectives and 
performance expectations; lesson presentation; structure and pacing; learning activities 
and tasks which propel students to interact, and actively participate, thus facilitating them 
in their academic progress (Schacter and Thum, 2004). Similarly, it has been identified 
that effective instruction and classroom management influences students learning 
(Sandholtz, 2011). Other studies have reported that effective teachers demonstrate certain 
characteristics which facilitate learning including; preparing and planning their teaching 
as well as adjusting their teaching lessons accordingly; setting realistic expectations of 
students; communicating clearly about their goals and objectives; motivating the 
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students; engaging in self-reflection; keeping abreast of developments in their field; 
concern for students and their learning; being student-centered; being ethical;  being 
enthusiastic about teaching; and maintaining a comfortable learning atmosphere (Minor 
et al., 2002, Harrison and Ballantyne, 2005, Rice, 2010, Devlin and Samarawickrema, 
2010, Hativa et al., 2001). Thus, it can be drawn that effective teaching is the 
consequence of knowledge, skills, attitudes and practices. 
  
Hence to conclude, the aim of teaching is to facilitate students in their learning and that 
can be only possible if teachers can teach effectively. Effective teachers demonstrate a 
repertoire of teaching competencies which facilitate students in learning effectively.  
Therefore it can be concluded, that in order to enable effective learning, it is necessary 
that teachers should demonstrate effective teaching practices. This further raises another 
query, that how it can be determined whether teachers teach effectively. This question 
can be answered only if there is an assessment or measurement of teaching. 
 
2.2. Rationale for assessment of teaching  
As stated earlier, effective teachers demonstrate a broad repertoire of teaching knowledge 
and skills as well as an appropriate application of these skills (Devlin and 
Samarawickrema, 2010, Hativa et al., 2001). Teachers may demonstrate appropriate 
skills and practices which facilitates students in their learning; alternatively, it is also 
possible that they are unable to do so, in which case teachers will not be able to support 
students in their learning, hence not fulfilling the very purpose of teaching. Therefore, 
assessment of teaching is required so that students can be supported in their learning. 
11 
 
 
Teachers can differ in their teaching performance, for example, beginner teachers can 
perform differently as compared to experienced teachers. One study which explored 
experienced and novice teachers’ perceptions of instructional classroom events concluded 
that experienced teachers are better at presenting new material, guiding pupils learning, 
enhancing retention and transfer, general teaching strategy and classroom atmosphere 
than novice teachers (Oras, 2005). Another study explored questioning techniques 
between novice and experienced teachers, and concluded that experienced teachers used 
more probing and guiding questions as compared to novice teachers who focused on 
factual recall of questions (Ong et al., 2010). Likewise, another study concluded that 
experienced teachers are learner-centred while novice teachers are subject-centred 
(Graham et al., 1993). Similarly, there is evidence which suggests that experienced 
teachers are better at managing difficult situations and facilitating students in engaging in 
analytical, critical and reflective skills as compared to novice teachers (Sayer, 2011). 
These findings indicate that experienced teachers are better at teaching expertise as 
compared to novice teachers. This is not surprising, and one of the reasons can be that 
novice teachers have limited experience in managing different and complex teaching 
tasks. This is supported by early and current findings, which indicate that novice teachers 
perceive challenges in classroom management, motivating students, handling individual 
differences in students, intellectual engagement of students and assessment related tasks 
(Bartell, 2004, Veenman, 1984). These studies indicate that despite being prepared for 
their teaching role, beginner teachers require feedback so that they can teach effectively. 
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By undertaking assessment of their teaching, beginner teachers can be provided with 
feedback on their teaching. 
 
Apart from beginner teachers, experienced teachers can also benefit from feedback on 
their teaching. There is evidence which supports that with time and experience teachers 
will improve in their teaching, however, it is also argued that experience alone is 
insufficient for teaching (Bailey, 1997, Katz, 1972). Evidence indicates that reflection on 
one’s teaching is important for effective teaching because it can help teachers in 
analyzing their own attitudes and practices towards teaching (Schon, 1987). According to 
Richards and Lockhart  (Richards and Lockhart, 1994 (page 1)),  a reflective approach to 
teaching is, “one in which teachers and student teachers collect data about teaching, 
examine their attitudes, beliefs, assumptions and teaching practices, and use the 
information obtained as a basis for critical reflection about teaching." Hence, assessment 
of teaching is important to help teachers reflect on their teaching for improving their 
teaching. 
 
Teaching is a challenging job which can be influenced by the motivation to teach. An 
early study which explored teachers’ motivation to teach concluded, that freedom to 
undertake new ideas or innovations, achievement of appropriate levels of responsibility 
and intrinsic work elements are important aspects of motivation to improve their teaching 
(Sylvia and Hutchison, 1985). Later studies also suggested that intrinsic elements such as 
desire of working with young children, strong interest in subject matter and achieving 
personal fulfilment as motives for teaching (Ellis, 2003, Manuel and Hughes, 2006), 
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while favourable working conditions, handsome material rewards and high social status 
of teaching were identified as extrinsic motives for teaching (Husai-Wang, 2004). It is 
reported that in England about 40 per-cent of teachers who undertake teaching courses 
leave their profession after five years, and the key reasons reported for leaving the 
teaching profession were: workload, salary, disruptive pupils and low status of the 
teaching itself (Smithers and Robinson, 2003, White et al., 2006). From these studies, it 
can be drawn that motivation to teach is not only influenced by intrinsic elements - 
extrinsic variables are also important. Hence, it is important that teachers who teach 
effectively should be provided with rewards and incentives to sustain their interest and 
motivation in teaching. For this purpose, assessment of teaching is imperative to reward 
effective teachers for their teaching. 
 
Effective teaching requires that teachers continually develop their professional skills 
(Garet et al., 2001). Research on teaching practices and teacher development is ongoing 
and new recommendations and practices replace existing practices (Villegas-Reimers.E, 
2003). For this reason, educational settings require that their teachers update their 
teaching knowledge and practices. Hence, they are required to attend teaching courses or 
workshops or training programs which provide them with the latest information and 
application of teaching in their respective subjects and educational settings. It is assumed 
that teachers will teach more effectively when they are equipped with the latest teaching 
knowledge and practices. It is likely that teachers do benefit by attending these 
workshops and courses, alternatively, it is also possible that it has minimal or no effect on 
their teaching. As educational settings invest their funds for training their teachers, there 
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is a need to explore the usefulness of the courses, workshops and teacher training 
programs.  Therefore, assessment is required to determine the impact of the courses, 
workshops or programs on teachers’ performance. 
 
Hence to summarise, assessment of teaching is important for multiple purposes, which 
include: supporting students in their learning by improving standards of teaching, 
identifying ineffective teachers, providing feedback on teaching, rewarding effective 
teachers and determining the outcome of professional development courses. 
 
2.3. Teaching in clinical settings  
In clinical settings, the General Medical Council (GMC, 1999) emphasizes teaching by 
and among doctors. All doctors are obliged to teach and undertake training of junior 
doctors and non-medical health professionals, and those who undertake the responsibility 
to teach, are also required to maintain and enhance their teaching abilities. Though 
doctors are obliged to teach, there is, however, no mandatory requirement for doctors to 
undertake teacher training (BMA, 2006). This is entirely different in general educational 
settings where teacher training is required before undertaking teaching in any educational 
academic setting (DOE, 2012). As a consequence of not being explicitly trained in 
teaching, doctors’ knowledge and skills about teaching is expected to be limited. This 
raises some common problems related to clinical teaching, such as, focus on recall of 
factual information, rather than on promoting analytical and problem solving skills, 
passive participation in learning, insufficient time for reflection and inadequate feedback 
(Spencer, 2003). 
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In addition, the unique feature of teaching in clinical settings is that teaching is not 
limited to classroom settings or lecture based settings, it is orientated towards work based 
settings such as hospitals, clinics and community settings (Peyton, 1998). Usually in a 
hospital, teaching takes place in groups which can be either small or large depending 
upon the nature of teaching-learning session and the level of training. A common 
teaching-learning situation can be a ward in hospitals where a senior clinical teacher, 
usually a consultant or senior specialty trainee, oversees a group of five or eight students. 
The ward comprises a group of patients who are visited by a clinical teacher with groups 
of students. At each patient’s bedside, the clinical teacher initially enquires about the 
well-being of the patient, and then conducts a brief questioning activity from the students 
regarding the patient’s illness, diagnosis and management (Hays, 2006). Likewise, in 
operating theatres, learning and teaching takes place with a group of students observing 
their clinical teachers performing surgical procedures. From this, it can be inferred, that 
teaching takes place in a setting in which the primary purpose is clinical care, not 
teaching. Hence the implication is that, as it is a clinical setting, the emphasis is on 
demonstrating competence in clinical care among clinical teachers, rather than in 
teaching.  
 
In addition, clinical teachers are required to perform dual tasks simultaneously - that of a 
clinician and as a teacher (Irby and Bowen, 2004). This can become challenging for 
clinical teachers, for example, one of the common problems of clinical teaching is 
frequent disruption of teaching sessions, especially in hospitals. Unless clinical teachers 
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have “protected time” for teaching, (a time in which teaching sessions are not 
interrupted), it is a persistent problem in clinical settings (Young et al., 2009). Also 
during teaching in clinical settings, as patients are also involved there are issues related to 
patients, including consent to be observed by students, confidentiality issues and 
maintaining comfort of patients (Hoffman and Donaldson, 2004). Other factors which 
have been reported to influence clinical teaching include: time constraints, workload, 
engaging multiple levels of learners, patient related challenges, and physical environment 
not comfortable for teaching (Dolmans et al., 2008, Seabrook, 2003). Clinical teachers 
may be enthusiastic to teach, but managing both jobs can be demanding and gradually 
they may lose their interest in teaching and perhaps may even prefer not to teach (Peadon 
et al., 2010). The implication is that there may be inadequate feedback to students, 
insufficient supervision or lack of learning opportunities for students. As a consequence 
students may not be facilitated in their learning or perhaps may even result in ineffective 
learning. 
 
2.3.1. Educational theories relevant to clinical settings 
Teaching in a functional working environment accentuates the fact that students learn in a 
work based learning setting (van der Zwet et al., 2010). In other words, students learn at 
work, learn through work and learn for work. An example of students learning at work, is 
a hospital in which students learn to perform clinical diagnosis by observing their 
clinician teachers. Likewise, students learn through work experience by practically 
performing clinical procedures and interacting with patients, and students learn from 
work when they are able to reflect on their work. This is reflected in the learning theories 
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commonly discussed in clinical settings; situated learning, experiential learning, 
reflection and adult learning (Kaufman, 2003, Kaufman and Mann, 2010, Balmer et al., 
2008). 
 
Situated learning 
Lave and Wenger (Lave and Wenger, 1991) emphasized that learning is situated; it 
normally occurs within activity, context and culture in which it takes place. According to 
them, initially an individual is a novice or beginner and so his status is as a peripheral 
member, but over a period of time, as he becomes more engaged and active within the 
community, his status changes and he moves from the margin to the centre of the 
community, hence becoming a core member.  They call this a process of “legitimate 
peripheral participation”. In the medical profession, a major portion of students’ learning 
occurs within clinical settings only (Teunissen et al., 2007). According to Wenger 
(Wenger, 1998), an individual participating in the community of practice is under the 
influence of core members, because access to learning opportunities and resources resides 
with the core members. In clinical settings, the clinical teacher’s role is similar to that of 
the core members because students access to clinical learning activities and practices is 
managed by the clinical teachers (Fugill, 2005). The implication is that the core members 
(clinical teachers) play a vital role in facilitating learning among peripheral members 
(students). Clinical teachers can facilitate learning by providing learning activities which 
encourage active participation and help the trainee to improve skills and gain efficiency, 
thereby, resulting in autonomy and independence.  
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Experiential learning 
The essence of Kolb's learning cycle (Kolb, 1984) is "learning by doing" or by 
"experience." He defined four steps in the experiential learning cycle: concrete 
experience, observe and reflect, abstract conceptualization and in active experimentation. 
Learning can begin at any of the four stages in the cycle but then continues consecutively 
in the cycle. For example, a senior doctor shows how to perform a physical examination 
on a patient. The student observes how it is performed and then discusses the difficulties 
with the senior doctor and peers. Next time, when the student performs the same 
examination he will recall his experience and discussion of that examination shown to 
him by the senior doctor. On the basis of this learning cycle, Kolb derived four learning 
styles: convergent, divergent, assimilator and accommodator (Kolb, 1984). According to 
Kolb (Kolb, 1984), individuals differ in their learning styles and may even have their 
preferred learning styles. This can have implications for clinical teachers because 
understanding of learning styles can facilitate teachers in deciding which style to adopt 
during their teaching, and determine its usefulness for facilitating learning among 
students. As stated earlier, teachers can match their teaching to students learning styles or 
can intentionally mismatch their teaching styles, hence facilitating them in becoming 
versatile in their learning. 
 
Reflection 
In his book “Reflective Practitioner”, Schon (Schon, 1987) used the term practitioner for 
all those who are practising or working in any profession or discipline. According to 
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Schon (Schon, 1987), practitioners solve their predictable and technical problems by 
drawing upon theory and systematic scientific knowledge of their discipline. However, 
sometimes practitioners are confronted with complex and indeterminate problems which 
do not have their solutions in books. Such problems involve improvisation and devising 
strategies which require testing to determine whether results are suitable or further efforts 
are necessitated (Schon, 1987). It is this process of trying to determine solutions to 
intricate problems that initiates thinking, or in other words reflection. Learning can be 
either by reflection-in-action or reflection-on-action (Schon, 1987). Reflection in action 
occurs when an individual comes across any difficult or a novel situation and attempts to 
resolve it, thus reflecting-in-action (Schon, 1987). Reflection on action is thinking upon 
the situation/ experience after it is completed (Schon, 1987). It is a deliberate effort to 
think about the actions taken in a complex situation and to consider their consequences, 
and explore other possibilities which could have yielded different or better outcomes. In 
doing so, the individual raises questions about his actions and practice, thereby actively 
learning from reflection.  For example, a clinical teacher may use his past teaching 
experience for planning his future teaching activities in hospitals. The implication is that 
reflection can facilitate clinical teachers in improving their teaching practices. In 
addition, if teachers understand reflection, they can promote analytical and reasoning 
abilities in students through reflective practice (Mann et al., 2009).  
 
Adult learning  
Knowles principles of adult learning (Knowles, 1978) emphasize that adults need to 
know why they require to learn something, prefer to learn experientially, approach 
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learning as problem-solving, and  learn best when the topic is of immediate value. The 
learners involved in medical education and training are adult learners, and Knowles 
emphasised the following principles of adult learning (Knowles, 1978, Knowles, 2005). 
Need to know: according to this principle adults engage in learning for a reason. Concept 
of learner: This principle holds that adults aspire to be responsible for their learning and 
if they realize that they are being controlled, or others are imposing their wills without 
considering their opinions and desires, they are more likely to resent and resist learning. 
Learner’s experience: This principle emphasizes that learners’ experience facilitate their 
learning. Readiness to learn: When adults experience the need to know, they are in 
essence ready to begin learning. Orientation to learning:  According to this principle, 
there is the need to recognize that the acquired knowledge is practically applicable in 
some aspect of their life. Motivation to learn: According to this principle, internal 
motivators are more powerful/rewarding rather external rewards. The implication for 
teachers is that by acquiring understanding of these principles, they can better understand 
how students, particularly adult students, learn so that they can conduct their teaching in a 
manner which can enhance learning among students. For example, a teacher of anatomy 
can prepare his lecture by structuring group activities and role playing, which will not 
only facilitate learning, but will also motivate students to learn. The role of the clinical 
teacher is that of a facilitator who can facilitate learning by encouraging, challenging, and 
helping students in their learning.  
 
To conclude, these theories provide insights into the process of learning – particular the 
process of learning as it takes place in clinical settings.  In turn, based on the argument 
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set out above that the principal role of teaching is to facilitate learning.  These theories 
also offer insights into effective teaching, for example, according to situated learning 
theory and experiential learning theory, students’ learning can be facilitated when they 
are situated within a practical setting, and provided with opportunities to learn from that 
practical experience.  
 
From the review of teaching in clinical settings, it can be concluded that teaching in 
clinical settings is difficult, and conducting effective teaching in clinical settings is 
practically more challenging, when compared with general educational settings. One of 
the key reasons it is more challenging is because often teaching takes place in clinical 
settings, where primarily the focus is on clinical care and management. In these settings, 
clinical teachers are focused on providing optimal care and comfort to the patients. In 
addition, whilst clinicians have a professional obligation to teach, there are currently no 
obligations on them to be formally prepared for their teaching role.  
 
2.4. Conclusion 
The purpose of the review was to explore teaching, the role of teachers within teaching 
and learning, and determine the usefulness of undertaking assessment of teaching, with a 
particular focus on clinical teaching.  It can be concluded that effective teaching is 
essential for good learning. Teachers play a significant role in facilitating learning among 
students. The type of learning activities in which they engage the students, the manner in 
which teachers provide feedback, their interaction with students, their attitude towards 
learning, and the way in which they conduct their teaching session considerably 
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influences learning among students. Hence, for a number of reasons it is important to 
assess whether or not teachers are effective in their teaching. Teaching in clinical settings 
is challenging, and there is a risk that clinical teachers may not be able to teach 
effectively, which can adversely affect learning among students. Therefore, the need 
arises to assess their clinical teaching so that if clinical teachers are unable to teach 
effectively, efforts can be undertaken to facilitate them in their teaching by providing 
them with feedback or rewards and incentives. Hence, it can be concluded that 
assessment of teaching is important in clinical settings and an instrument or tool is 
needed specifically to assess the effectiveness of clinical teachers. 
 
The next chapter explores existing instruments which attempt to assess clinical teaching.  
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Chapter three 
Review of existing instruments 
 
The aim of the present chapter is to review existing instruments which attempt to assess 
teaching in clinical settings.   
 
3.1. Literature search strategy for review of existing instruments 
A rigorous and systematic review of the literature was undertaken to explore instruments 
which have been developed to assess clinical teaching among clinical teachers and 
specialty trainees. Four electronic databases were searched from 1978 till January 2013: 
Medline; Embase; Educational Resources Information Centre (ERIC); and PsychInfo.  
The key words used to search the literature were: “instruments,” “tools,” “clinical 
teaching,” “medical teaching,” “assessment,” “evaluation,” and a MESH of these terms 
(that is, the Boolean terms used, ‘and’ or ‘or’). Figure 1, presents the flow chart of the 
total articles included in the review of existing clinical teaching instruments.  The criteria 
for including and excluding the articles for the review are listed below.  
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Inclusion criteria: 
 Articles which focused on assessment or evaluation of teaching in the 
medical/clinical settings were included. 
 Articles on tools and instruments developed for clinical/medical teaching were 
included 
 Only articles in English were included 
 
Exclusion criteria: 
 Articles which focused on assessment of teaching in non medical settings were 
excluded. 
 Any instrument which had a different purpose, for example measuring learning 
activities or measuring educational environment was excluded.  
 Letters, editorials and book reviews were excluded 
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Figure 1:    Flow chart of the articles reviewed to assess clinical teaching  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
  
 
 
PsychoInfo Medline Eric Embase 
686 632 568 456 
Titles eliminated if instruments did not assess clinical teaching  
Relevant titles = 53 Relevant titles = 45 Relevant titles = 41 Relevant titles = 39 
Articles reviewed in full and eliminated if instruments did not assess clinical teaching 
 
Relevant articles = 30 Relevant articles = 31 Relevant articles = 33 Relevant articles = 24 
Duplicates removed 
Total articles included in the review = 25 
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Table 1: Characteristics of the existing clinical teaching instruments  
Authors Year Study design  Assessed 
(N) 
 
Assessors 
(N) 
Assessors 
Type  
Discipline Findings Country 
Love 1 1982 To develop an 
evaluation form 
for assessing 
teaching in 
radiology  
39 66 Residents Radiology The developed form 
provides reliable ratings 
of radiology clinical 
teachers 
USA 
Donnelly 2 1989 To evaluate 
teaching among 
clinical 
instructors  
300 100 Medical 
students 
Internal Medicine Students make 
sophisticated judgments 
in evaluating their 
clinical teachers 
USA 
McLeod 3 1991 To explore 
faculty 
perspective of 
clinical tutor 
evaluation 
program 
35 50 Students Internal Medicine Clinical tutors are 
uncertain of using 
student ratings for 
evaluating their 
teaching 
USA 
Tortolani 4 1991 To explore 
whether 
residents’ 
evaluations of 
faculty surgeons 
are related to 
the amount of 
teaching activity 
and practice 
characteristics  
62 23 Residents Surgery Excellence in patient 
care and activity in 
teaching and research, 
although not necessarily  
related, characterize the 
superior surgical 
educator  
 
 
USA 
Guyatt 5 1993 To develop a 
form for 
evaluating 
clinical teachers 
in internal 
medicine 
41 Not given Clerks, 
Interns, 
Residents 
Internal Medicine The developed form 
evaluates clinical 
teaching according to 14 
domains of 
performance 
USA 
Cohen 6 1996 
 
To analyze the 
teaching 
effectiveness 
scores of 
surgeons who 
had been 
evaluated over a 
period of time 
43 Not given Students Surgery Teaching scores were 
stable, resulting in a 
reliable system of 
teaching evaluation 
USA 
Solomon 7 1997 To estimate the 
inter-reliability 
of student 
ratings of a 
clinical teaching 
instrument 
147 Not given Students General Medicine  The inter-reliability of 
student ratings  was 
quite low for the 
instrument 
USA 
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Litzelman 
8 
1998 To test the 
validity of an 
instrument 
178 374 Students General Medicine Factor analysis of 
student ratings 
validated the 
instrument  
USA 
Copeland 
9 
2000 To develop and 
test an 
instrument in an 
academic 
medical centre 
711 Not given Residents, 
Students 
Internal Medicine, 
Pediatrics, 
Surgery  
Anesthesia, 
Pathology, 
Radiology 
The instrument is valid, 
reliable and usable 
USA 
Steiner 10 2000 To determine 
the validity and 
reliability of the 
Emergency 
Rotation (ER) 
scale 
29 18 Residents Emergency 
Medicine 
The Emergency Rotation 
(ER) scale demonstrates 
valid and reliable results 
USA 
Cox 
11
 2001 To develop a 
system for 
obtaining 
learner 
feedback on 
surgical faculty 
teaching 
20 49 Residents Surgery A resident-based 
teaching assessment 
system can offer a 
reasonable and valid 
form of feedback 
USA 
Donner-
Banzhoff 
12
 
2003 To develop and 
test an 
instrument 
using the 
importance 
quality score 
method 
80 80 Residents General Practice The importance quality  
method is a flexible and 
meaningful tool to 
adapt or develop 
instruments in different 
clinical settings 
Germany 
Beckman 
13 
2003 To assess an 
instrument for 
the peer review 
of inpatient 
teaching at 
Mayo Clinic 
10 3 Clinical 
teachers 
Internal Medicine The instrument is useful 
in peer review of 
teaching at Mayo Clinic 
USA 
Smith 14 2004 To develop a 
valid and 
reliable 
instrument to 
evaluate 
physicians in 
inpatient 
settings 
99 145 Residents Internal Medicine The instrument provides 
a reliable and valid 
method to evaluate the 
performance of 
inpatient teaching 
attending physicians 
USA 
Dolmans 
15 
2004 A descriptive 
study to provide 
feedback to 
physicians on 
their teaching 
performance  
13 Not given Students  Pediatrics  Physicians can be 
provided with 
individualized feedback 
on their teaching 
performance 
Nether-
lands 
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Afonso 16 2005 A comparative 
analysis of open 
and anonymous 
teaching 
evaluation    
30  83 Residents, 
Students 
Internal Medicine Anonymous method of 
evaluation provides a 
more accurate 
reflection of teaching 
performance as 
compared to open 
evaluation 
USA 
Silber 17 2006 Use of critical 
incidents to 
develop a rating 
form 
11 57 Residents Internal Medicine, 
Surgery 
The critical incident 
technique can be used 
to develop an 
instrument to assess 
clinical teaching 
USA 
Zuberi 
18
 2007 Validation of an 
instrument to 
assess teaching 
in outpatient 
clinics 
87 224 Clerks Medicine, 
Pediatrics, 
Surgery, 
Gynaecology, 
Obstetrics 
General Practice, 
Ophthalmology, 
Otolaryngology, 
Orthopaedics  
 
The instrument provides 
valid and reliable ratings  
USA, 
Pakistan 
de 
Oliveira 19 
 
2008 To develop a 
valid and 
reliable 
instrument for 
evaluating 
faculty 
supervision  
39 19 Residents Anesthesia The nine-item 
instrument produced 
valid and reliable 
measures of faculty 
supervision. 
Brasil 
Newman 
20 
2009 To develop an 
instrument for 
peer assessment 
of lecturing 
4 31 Clinical 
teachers 
General Medicine  The instrument can be 
used to provide 
formative assessment 
and instruction on 
lecturing performance 
USA 
Lombarts 
21 
2009 To develop a 
system to 
evaluate the  
teaching 
qualities of 
anesthesiology 
faculty 
39 72 Clinical 
teachers, 
Residents 
Anesthesia The instrument can be 
used for evaluating 
clinical teachers in  
anaesthesiology 
Nether-
lands 
Conigliaro
22 
2010 To develop a 
reliable and 
observable 
checklist for 
assessing clinical 
teaching 
9 Not given Raters 
were 
Masters 
level 
members 
of the 
Office 
Medical 
Education 
Pediatrics, 
Internal Medicine 
A reliable checklist was 
developed but 
identifying observable 
target behaviours was 
complex 
USA 
29 
 
 
1(Love et al., 1982), 2 (Donnelly and Woolliscroft, 1989), 3(Mcleod, 1991), 4(Tortolani et al., 1991), 5(Guyatt et al., 1993), 6(Cohen et 
al., 1996), 7(Solomon et al., 1997), 8(Litzelman et al., 1998), 9(Copeland and Hewson, 2000), 10(Steiner et al., 2000), 11(Cox and 
Swanson, 2002), 12(Donner-Banzhoff et al., 2003), 13(Beckman et al., 2003), 14(Smith et al., 2004), 15(Dolmans et al., 2004), 
16(Afonso et al., 2005),17(Silber et al., 2006), 18(Zuberi et al., 2007), 19(de Oliveira Filho et al., 2008), 20(Newman et al., 2009), 
21(Lombarts et al., 2009), 22(Conigliaro and Stratton, 2010), 23(Stalmeijer et al., 2010), 24(Nation et al., 2011), 25(Logio et al., 2011) 
 
 
 
 
 
 
 
 
 
 
Stalmeijer
23 
 
2010 To test the 
validity and 
reliability of the 
Maastricht 
Clinical Teaching 
Questionnaire 
291 Not given Medical 
students  
Internal Medicine, 
Surgery, 
Pediatrics, 
Obstetrics 
Gynaecology, 
Neurology 
Dermatology 
Ophthalmology, 
Psychiatry, ENT 
The Maastricht Clinical 
Teaching Questionnaire 
is a valid and reliable 
evaluation instrument 
Nether-
lands 
 
 
 
 
 
Nation
24
 2011 To develop a 
valid and 
reliable 
instrument to 
assess clinical 
teaching with 
linkage to 
CanMeds roles 
170 317 Residents, 
students, 
fellows 
Cardiology, 
Anaesthesiology, 
Internal Medicine, 
Surgery, 
Radiology, 
Oncology, 
Pediatrics, 
Gynaecology 
Obstetrics 
 
The developed 
instrument 
demonstrates evidence 
of reliability and validity  
Canada 
Logio25 2011 Exploring the 
psychometric 
properties of 
the humanistic 
teaching 
practices 
questionnaire 
241 Not given Residents Internal Medicine,  
Pediatrics 
The questionnaire 
provides reliable and 
valid information on the 
humanistic teaching 
practices of internal 
medicine 
USA 
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A total of 25 instruments (questionnaires), from the review of 25 articles were included in 
the review (Table 1). Evidence indicates that the instruments can be reviewed according 
to the content of the instrument, and according to the assessment criteria (Beckman, 
2005, Fluit et al., 2010).  The reason for reviewing the instruments according to the 
content is to determine, whether the content represents those characteristics which 
constitute effective clinical teaching. This is important because it is possible that the 
content of the instrument can have items which are not relevant for teaching, or have 
items which may no longer be considered important for effective clinical teaching and are 
redundant, and perhaps more importantly, they may not contain items that are considered 
important for teaching. The reason for reviewing the instruments according to assessment 
criteria is because, instruments which are developed for assessment purposes should 
ensure that they fulfil the criteria of assessment, to ascertain, that the results from the 
instrument demonstrate credibility. 
 
3.2. Criteria for review of existing instruments 
3.2.1. Content of existing instruments 
In this section, the existing instruments will be reviewed according to the content. The 
importance of using such an approach is highlighted by the study (Fluit et al., 2010) in 
which the instruments were reviewed according to the content for assessing clinical 
teachers. In the article, the content of instruments (questionnaires) was reviewed 
according to domains of clinical teaching, and according to the medical competencies as 
described by the Canadian Medical Educational Directives (CANMEDS): medical expert, 
communicator, collaborator, manager, health advocate, scholar and professional. It can be 
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argued that the authors did not elaborate on their method for identifying those clinical 
teaching domains. In addition, all the CANMEDS competencies against which they 
reviewed the content of instruments are focused on the function of the doctor as a 
physician, not as a teacher, and therefore do not identify competencies of doctors as 
effective teachers. Hence, in order to ascertain that content of instruments measures 
effective clinical teaching, it requires identifying those characteristics which constitutes 
effective clinical teaching. Therefore, the present study proposes to review the content of 
existing teaching instruments, in relation to literature on attributes of effective clinical 
teaching.   
 
For this purpose, a rigorous and systematic review of articles exploring characteristics of 
effective clinical teachers was undertaken. The literature search was conducted by 
reviewing articles which explored characteristics of specialty trainees and senior doctors, 
i.e. consultants and general practitioners. In this way, a comprehensive review could be 
undertaken. Four electronic databases were searched from 1978 till January 2013: 
Medline; Embase; Educational Resources Information Centre (ERIC); and PsychInfo.  
The key words used to search the literature were: “teaching,” “clinical teachers,” 
“medical teacher,” “residents as teachers,” “specialty registrars/trainees,” “junior 
doctors,” and a MESH of these terms (that is, the Boolean terms were used, ‘and’ or ‘or’). 
Figure 2, presents the flow chart of the articles included in the review. The criteria for 
including and excluding the articles for the review are listed below. 
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Inclusion criteria: 
 Articles which focused on characteristics/attributes of teachers in all 
medical/clinical specialties were included. 
 Only articles in English were included 
 
Exclusion criteria: 
 Any article which had a different purpose, for example teaching activities to 
improve teaching or focused on teaching methods was excluded.  
 Articles which focused on attributes of teachers in non-medical settings were 
excluded. 
 Letters, editorials and book reviews were excluded 
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Figure 2: Flow chart of the articles exploring characteristics of effective clinical                
teachers 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
Medline PsychoInfo Eric Embase  
893 1100 1073 926 
Titles eliminated if characteristics of clinical teachers were not addressed 
Relevant titles = 63 Relevant titles = 66 Relevant titles = 87 Relevant titles = 72 
Articles reviewed in full and eliminated if characteristics of clinical teachers were not addressed 
 
Relevant articles = 39 Relevant articles = 42 Relevant articles = 51 Relevant articles = 44 
Duplicates removed 
Total articles included in the review = 46 
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Table 2: Characteristics of the articles exploring attributes of clinical teachers 
Author Year Study Design Sample Sample 
size 
Discipline Findings Country 
Irby1 1978 A survey study to explore 
characteristics of 
effective clinical teachers 
Clinical 
teachers, 
Residents, 
Students 
268 Not given Seven dimensions 
of effective 
clinical teaching 
were identified 
USA 
MacDonald2 1983 A survey study to explore 
characteristics of highly 
rated preceptors 
Preceptors 
Students,  
49 Family Medicine High ratings were 
given to 
preceptors in 
group practice 
and non urban 
practice, and 
those delegating 
more 
responsibility  to 
students 
Canada 
Wolverton3 1985 A survey study to explore 
residents perceptions of 
effective teaching 
behaviours 
Residents Not 
given 
Family Medicine A rank ordered 
list of effective 
teaching 
behaviours was 
compiled 
USA 
Irby4 1994 A study to determine the 
components of 
knowledge that clinical 
teachers need to know in 
medicine via Interviews 
Clinical 
teachers 
6 Internal 
Medicine 
Six domains of 
clinical teaching 
knowledge were 
identified as 
important  
USA 
Ullian5 1994 To identify the 
components of the role of 
clinical teachers via 
content analysis 
Residents 268 Family Practice Themes were 
coded into four 
roles; physician, 
supervisor, 
teacher, person. 
USA 
Goertzen6 1995 To describe effective 
teaching behaviours of 
rural family medicine 
preceptors via interviews 
Students, 
Preceptors 
120 Family Medicine The teaching 
behaviours 
identified were 
clustered in seven 
main categories  
Canada 
Ambrozy7 
 
1997 
 
A survey study to 
examine  the perceptions 
of faculty and students 
regarding behaviour of 
role models  
Students Not 
given 
Not given Both faculty and  
students had 
similar 
perceptions  
regarding the 
behaviour of role 
models 
USA 
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Wright8 
 
1997 
 
 
 
A survey study to explore 
the relationship between 
students exposure to 
clinical role models and 
choice of clinical field for 
residency training 
Students 136 Not given Exposure to role 
models in a 
particular clinical 
field is strongly 
associated with 
medical students 
choice of clinical 
field for residency 
training 
Canada 
Beaudoin9 1998 A survey study to explore 
clinical teachers as 
humanistic caregivers and 
educators  
 
Students, 
Residents 
497 Not given Less percentage 
of students and 
residents agreed 
that their 
teachers 
displayed the 
humanistic 
characteristics of 
interest 
Quebec 
Pinsky10 1998 A survey to explore how 
excellent teachers are 
made 
 
Clinical 
teachers 
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Internal 
Medicine, 
Family 
Medicine, 
Pediatrics, 
Surgery, 
Radiology, 
Anesthesia, 
Neurology 
General principles 
of teaching 
excellence  
associated with 
planning, 
teaching, and 
reflection were 
identified 
 
USA 
Wright11 1998 A survey study to identify 
the attributes of excellent 
physicians as role models 
Residents 188 Internal  
Medicine 
Attributes 
associated with 
being an excellent 
role models are 
related to skills 
that can be 
acquired  
USA 
Jarski12 1990 A survey study to identify 
effective teaching 
behaviours in physical 
therapy clinical education 
Students, 
Clinical 
instructors 
172 Physical therapy A set of teaching 
behaviours were 
identified as most 
helpful and as 
most hindering 
USA 
Boendermaker 
13
 
2000 To explore characteristics 
of competent GP 
practitioners by focus 
group discussions 
Trainers, 
Trainees, 
Staff 
members 
76 General Practice The characteristic 
identified were 
categorized in 
four themes 
Nether-
lands  
Cote
14
 2000 To explore via interviews 
how clinical teachers 
perceive the doctor–
patient relationship and 
themselves as role 
models 
Clinical 
teachers 
28 Family 
Medicine, 
Surgical and 
medical  Special-
ties 
Clinical teachers 
identified a 
number of 
relationship 
competencies, 
but had difficulty 
describing 
behaviours  they 
could model 
Canada 
36 
 
Kernan15 2000 A survey to explore 
effective teaching 
behaviours for preceptors 
of ambulatory care 
Students 122 Internal 
Medicine 
Fifty-one teaching 
behaviours were 
identified and 
rated very 
important by 
students 
USA 
Kilminster
16
 2000 A review on effective 
supervision in clinical 
settings 
Not given Not 
given 
Not given Authors provided 
recommendations 
for effective 
supervision 
UK 
Riesenberg17 2001 A survey study to assess 
the importance students 
and preceptors place on 
site versus preceptor 
characteristics 
Clinical 
teachers, 
Residents 
15 Family Medicine There is a high 
level of 
agreement 
between students 
and preceptors, 
that preceptors 
rather than site 
characteristics are 
important 
Saudi 
Arabia 
Paukert18 2000 A survey  study to identify 
students’ perceptions 
about roles and 
characteristics of clinical 
teachers 
Students Not 
given 
Not given Medical students 
and residents 
differ in their 
perceptions of 
the roles and 
characteristics of 
their clinical 
teachers 
USA 
Wall19 2000 A survey study to 
determine the key 
themes for teaching 
hospital consultants how 
to teach 
Clinical 
teachers, 
Junior 
doctors 
593 Medicine, 
Surgery, 
Gynaecology, 
Obstetric, 
Pediatrics,  
Radiology, 
Psychiatry, 
Anesthesia, 
Emergency, 
Ophthalmology, 
Pathology 
Five themes 
emerged as 
important for 
effective teaching 
UK 
Elzubeir20 2001 A survey to identify 
characteristics that 
students, interns and 
residents look for in their 
role models 
Students, 
Interns, 
Residents 
95 Not given Characteristics   
were clustered 
into three main 
themes: role 
models as 
teacher, physician 
and person 
UAE 
Laurent21 2001 A survey study to explore 
perceptions’ of helpful 
clinical instructor 
characteristics  
Clinical 
teachers, 
Students 
252 Not given A set of 10 
characteristics 
were identified as 
most helpful 
USA 
Khera22 2001 To explore via Interviews 
the characteristics of an 
ideal hospital clinical 
teacher  
Specialty 
registrars 
8 Not given A model was 
created of the key 
attributes of an 
ideal hospital 
doctor and of 
how these may be 
achieved in 
training 
UK 
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Markert23 2001 An essay about what 
makes a good teacher 
Not given Not 
given 
Not given Author listed 
eight principles of 
good teaching 
USA 
Parsell24 2001 An essay exploring clinical 
teaching 
Essay Not 
given 
Not given Authors 
presented 
recommendations 
for clinical 
teachers to teach 
effectively  
UK 
Roop25 2001 Using critiques to 
measure what proportion 
of student clerkship 
performance can be 
attributed to teachers’ 
educational skills  
Medical 
students 
 
314 Not given Teaching skills 
affected student 
learning, although 
the measured 
effect was 
modest 
USA 
Paice26 2002 A essay describing the 
importance of role 
models 
 
Not given Not 
given 
Not given Authors 
recommend a set 
of qualities 
among role 
models which 
facilitate trainees 
in becoming good 
doctors 
UK 
Busari27 2003 A survey study to explore 
attending doctors 
perceptions of the role of 
residents as teachers 
Attending 
doctors 
76 Gynaecology, 
Obstetrics, 
Pediatrics 
Attending doctors 
perceive teaching 
by residents to be 
beneficial for 
students and 
residents alike 
Nether-
lands 
Cochran28 2004 A survey study to identify  
the qualities of 
outstanding surgical 
mentors  
 
Students 98 Surgery  Students value 
the “person” role 
most in resident 
surgeons and the 
“teacher” role 
most in attending 
surgeons. Medical 
students’ 
expectations of 
attending 
surgeons and 
resident surgeon 
mentors differ 
  USA 
Elnicki29 2003 A survey study to explore 
perceptions of effective 
teaching behaviours in 
ambulatory clerkship 
Students 128 Family 
Medicine, 
Internal 
Medicine, 
Pediatrics 
Several teaching 
behaviours 
influenced 
students’ 
perceptions of 
teaching 
effectiveness 
USA 
Ker30 2003 A survey study to obtain 
consensus on the 
attributes of a good 
surgical trainer 
Clinical 
teachers 
180 Surgery A consensus on 
seven themes was 
identified as 
essential for a 
trainer in general 
surgery 
UK 
38 
 
Kripalani31 2004 A survey study to  
compare evaluations of 
teaching effectiveness 
among hospitalist, 
general medicine, and 
subspecialist attending 
physicians 
Students, 
Residents 
423 Internal 
Medicine 
Hospitalists and 
general medicine 
physicians were 
considered to be 
more effective 
teachers than 
subspecialists 
attending 
physicians 
USA 
Thurger32 2005 To explore via focus 
groups the prerequisites 
and strategies for 
effective teaching  
Medical 
students, 
Residents 
 
28 Emergency 
Medicine 
14 general 
principles of 
effective teaching 
were identified 
Canada 
Buchel
33
 2005 A survey study to identify 
characteristics of 
effective clinical teachers  
Residents, 
Clinical 
teachers  
296 Family Medicine  
 
There was  
agreement and 
disagreement 
between clinical 
teachers and 
residents on 
attributes of 
effective clinical 
teachers 
USA 
Chitsabesan34 2006 A study using critical 
incidents and repertory 
grids to describe the 
characteristics of clinical 
teachers 
Clinical 
teachers,  
Students, 
Trainees, 
Patients 
24 Not given A variety of 
preferred high 
inference 
characteristics 
were identified 
and participants 
differed in their 
preferred 
characteristics 
and behaviours 
UK 
Yagazi35 2006 A survey study to identify 
characteristics of clinical 
teachers as role models 
Residents, 
Students 
100 General 
Medicine, 
Surgery, 
Medical 
specialties 
Clinical teachers 
practicing in a 
non- occidental 
cultural and 
medical learning 
environment are 
considered as role 
models 
Lebanon 
  Knight
36
 2006 To explore physicians 
perceptions of clinical 
teaching via interviews 
Clinical 
teachers 
             
13 Not given The two main 
themes  which 
emerged were- 
characteristics of 
good, and bad 
teachers and 
clinical teaching 
approaches  
England 
Molodsky37 2006 An essay about 
identifying and training 
effective clinical teachers 
Not given Not 
given 
Not given Authors identified 
the characteristics 
into four themes 
Australia 
39 
 
Wyber38 2007 To  explore the nature of 
role modelling 
experiences via 
interviews 
Clinical 
teachers, 
Residents 
25 General Practice The importance 
of providing 
multiple models 
who excel 
clinically, and in 
the stated 
relationship 
domains that 
house surgeons 
used to identify 
role models 
UK 
Yeates39 2008 A survey study to 
establish consensus on 
skills, attitudes and 
practices of  
undergraduate clinical 
teachers 
Clinical 
teachers 
38 Not given A useful set of 
attributes has 
been developed 
that can be 
applied to 
majority of 
clinical teachers 
UK 
Menachery40 2008 A survey study  to identify 
physician characteristics 
associated with being 
highly learner-centred 
Clinical 
teachers 
299 Not given Eight 
characteristic 
were identified  
that were 
associated with 
high learner-
centred scores for 
physicians 
USA 
Martens41 2009 To explore student views 
on effective teaching of 
physical examination 
skills via focus group 
discussions 
students 30 Not given Students 
perceived didactic 
skills, 
interpersonal and 
communication 
skills as relevant 
for effective 
teaching 
Netherlan
ds 
Bannister42 2010 An essay on what makes 
a great clinical teacher in 
Pediatrics 
Not given Not 
given 
Pediatrics Author described 
cognitive and non 
cognitive 
attributes of 
clinical teachers 
Canada 
Kisiel
43
 2010 To explore residents 
physicians perceptions on 
effective outpatient 
teaching via focus group 
discussions 
Residents 11 
 
 
Internal 
medicine 
Residents 
perceive sound 
teacher-learner 
relationship 
important 
USA 
Butvidas
44
 2011 A survey study to explore 
perceptions of good and 
bad intra-operative 
teaching 
Clinical 
teachers, 
Residents 
542 Surgery Surgeons and 
trainees agreed 
on effective and 
ineffective 
teaching 
behaviours but 
disagreed on how 
these behaviours 
occurred 
USA 
40 
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2009), 42(Bannister et al., 2010), 43(Kisiel et al., 2010), 44(Butvidas et al., 2011), 45(Hatem et al., 2011), 46(Asghari et al., 2011) 
 
 
 
 
 
 
 
 
 
 
 
Hatem45 2011 An essay describing  
educational attributes 
and responsibilities of 
effective medical 
educators 
Not given Not                                                      
given 
Not given The authors 
identified a set of  
attributes  of 
competent 
teachers  
USA 
Asgari46 2011 A survey study to 
examine faculty and 
residents perceptions of 
professional behaviour 
Students 218 Internal 
Medicine, 
Surgery 
Students 
indicated that 
majority of  
faculty and 
residents 
observed 
professional 
behaviour 
Tehran 
41 
 
A total of 46 articles exploring characteristics of effective clinical teachers were included 
in the review (Table 2). During review of articles, it was observed that authors had 
reported various characteristics of effective clinical teachers.  However, it was observed 
that there were some characteristics which were cited frequently in different articles. 
Therefore, it was proposed to undertake the analysis of content of the characteristics of 
effective clinical teachers. In this way, it would be possible to identify recurring attributes 
of effective clinical teachers. 
Content analysis has been used for examining existing literature exploring characteristics 
of teachers in different studies (Roberts, 2006, Hemmings and Woodcock, 2011). This 
list could then be used to determine whether content of existing instruments had items 
which constituted effective teaching among clinical teachers.  
 
Following are the step by step details of this analysis (Bryman, 2008, Krippendorff, 2004, 
Carley, 1993). 
1. The content analysis was started by focusing on exploring the attributes of specialty 
trainees and clinical teachers i.e. consultants and general practitioners, to yield a 
collective list of attributes for effective teaching.  
2. Initially, each article was examined to gain an understanding of the aim of the study, and 
the nature of its content and methodology. Only those articles were included in the 
analysis in which attributes of effective clinical teachers/specialty trainees were explored. 
3. During multiple reading of these articles, it was observed that some characteristics were 
common across various articles. These recurring characteristics were highlighted and  
categorized, resulting in initial coding of characteristics.  
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4. A brief explanation was then given to each characteristic which was coded, so that other 
characteristics which seemed to be linked to that characteristic could be sub-categorized 
under it. For example, “effective clinical teachers communicate well.” This characteristic 
is coded/categorized as “communication,” and briefly explained/defined as, “involving 
good communication skills, such as listening and speaking.” Other characteristics which 
can be sub-categorized under it are; “listens attentively” or “is a good listener.”  
5. After every three studies, the content was analyzed, to ensure that the content being 
added to the coding was the same as that defined. This procedure resulted in 16 thematic 
characteristics. These themes are described below with illustrative quotations and number 
of citations. Appendix 1 presents the list of references for each of these themes. 
 
Medical knowledge (26 citations): 
One of the attributes of effective clinical teachers is that they are proficient in medical 
knowledge or subject matter knowledge. They “demonstrate broad breadth of 
knowledge”, (Irby et al., 1991). 
 
Clinical competence (24 citations):  
Effective clinical teachers are competent in clinical procedures and skills. They exhibit 
“sound clinical reasoning”, (Yazigi et al., 2006) and “proficiency as diagnostic”, 
(Wright et al., 1997).  
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Positive attitude (23 citations):  
Effective clinical teachers demonstrate encouraging and supportive attitude to trainees 
during learning. They “deal with students in a friendly, outgoing manner”, (Jarski et al., 
1990) and “treat students with respect”, (Elnicki et al., 2003). 
 
Communication skills (23 citations): 
Clinical teachers demonstrate good communication skills. Clinical teachers “answers 
questions clearly”, (Jarski et al., 1990) and “listen attentively to students”, (Laurent and 
Weidner, 2001). 
 
Feedback (22 citations):  
Effective clinical teachers provide constructive feedback to students. In this regard, it is 
frequently stated that they give “useful feedback”, (Elnicki et al., 2003) and provide both 
“in-depth and positive feedback”, (Wall and McAleer, 2000). 
 
Enthusiasm (21 citations):  
Effective clinical teachers demonstrate enthusiasm for teaching. They “express 
enthusiasm for teaching”, (Elzubeir and Rizk, 2001) and “show interest and enthusiasm 
while teaching”, (Elnicki et al., 2003). 
 
Engages students (19 citations): 
Clinical teachers propel students to actively engage in learning by providing them with 
learning opportunities and being available for discussion. They “permit resident 
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participation in procedures according to ability”, (Busari et al., 2003 ) and “actively 
involve trainee in learning experiences”, (Irby, 1978). 
 
Learning needs (17 citations):  
Effective clinical teachers are concerned for students learning needs and attempt to 
address their problems and difficulties in learning. They “direct teaching according to 
needs of learners”, (Wright et al., 1998) and “try to understand the difficulties their 
students might be experiencing”, (Beaudoin et al., 1998).  
 
Stimulate learning (17 citations):  
Effective clinical teachers’ stimulate critical appraisal, problem solving and reflective 
skills. Clinical teachers “ask questions that promote learning (clarification, probes, 
reflective questions, etc)”, (Busari et al., 2003 ) and “challenge learners to think”, 
(Farrant et al., 2008).  
 
Teaching methods (16 citations):  
Clinical teachers are able to employ and adjust different teaching methods according to 
the teaching situation. They “adjust teaching to diverse settings”, (Busari et al., 2003) 
and “use appropriate strategies”, (Pinsky et al., 1998). 
 
Professional ethics (15 citations):  
Demonstrating professional ethics includes, observing confidentiality regarding 
information about patients and students and following ethical and moral standards of 
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practice (Knight and Bligh, 2006). It includes demonstrating “probity, integrity and 
awareness of medical ethics”, (Ker et al., 2003). 
 
Organized and structured teaching (14 citations): 
Effective clinical teachers are able to conduct organized teaching sessions in which 
students are taught clinical concepts and skills in an organized manner. They present 
“well organized lectures”, (Markert, 2001) and “teach in well organized way”. 
(Matthews, 2000). 
 
Role model (12 citations):  
Effective clinical teachers are role models for their students. They are good role models 
as a clinician, as a teacher, and in terms of interacting with patients and staff.  An 
effective clinical teacher “is an appropriate role model of clinical practice when 
teaching”, (Yeates et al., 2008). 
 
Professionally up to date (11 citations): 
A clinical teacher remains continually updates his knowledge regarding subject matter. 
They “share up to date knowledge”, (Paukert and Richards, 2000 ) “remain up to date”, 
(Ullian et al., 1994).  
 
Non-discrimination (9 citations):  
According to this characteristic, excellent clinical teachers avoid discrimination among 
students.  They “avoid deliberate belittling, insensitivity, humiliation and inappropriate 
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interruption”, (Yeates et al., 2008) and “refrain from exploitation and unfair ways of 
promotion”, (Asghari et al., 2011).  
 
Humour (7 citations): 
Clinical teachers possess good sense of humour. They “demonstrate humour according to 
situation”, (Farrant et al., 2008)  and “display appropriate sense of humour”, (Knight and 
Bligh, 2006).  
 
3.2.2. Principles of assessment 
Evidence suggests that any instrument which is designed for assessment or evaluation 
purposes should demonstrate certain standards or meet certain criteria of assessment. 
These standards were first produced in 1966 by National Council on Measurement in 
Education (NCME), the American Educational Research Association (AERA) and the 
American Psychological Association (APA) (AERA. et al., 1999). According to these 
standards, any instrument which is developed for assessment purposes should 
demonstrate valid and reliable results. Presently, it is recommended that in addition to 
these standards, an assessment instrument should also demonstrate feasibility, 
acceptability and educational impact (van der Vleuten, 2005, Norcini et al., 2011 (page 
211)) 
 
Validity 
Validity refers to the accuracy of the inferences, interpretations or actions derived on the 
basis of test scores from that instrument (Streiner and Norman, 2008). In the past, validity 
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was perceived as demonstrating a psychometric property of a measurement scale, often 
referring that, “the scale is valid.” However, validity is no longer viewed as a “property 
of the instrument.” In other words, validity is perceived as a process where the aim is to 
determine how much confidence can be placed on the results and the interpretations 
derived from the instrument (Downing, 2003). Evidence for establishing validity of an 
instrument can be undertaken by collecting a representative sample of behaviours, 
knowledge and skills regarding the content of the instrument (Cohen, 2007). It can also 
be demonstrated by measuring a new instrument with some existing gold standard 
instrument, or by collecting evidence about the trait, or the construct to be measured 
(Anastasi, 1954). A more detailed consideration of validity is provided in the 
methodology section. 
 
Reliability 
This refers to the reproducibility and consistency of the results derived from the 
instrument (Bowling, 2002) . In other words, it refers to the homogeneity of test scores 
even after administering it infinite number of times. Reliability can be established by 
administering the instrument to two groups of people and then estimating their test 
scores, this is called test-retest reliability (Newby, 2010). Also, it can be established by 
estimating agreement between groups of raters in any assessment, often termed as inter-
rater reliability (Voget, 2011). Further it can also be estimated by measuring consistency 
among items in the instrument (Geoff, 2008). A more detailed consideration of reliability 
is provided in the methodology section. 
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Feasibility  
Feasibility indicates that,  “the assessment is practical, realistic, and sensible, given the 
circumstances and context.” (Norcini et al., 2011 (page 211)).  In other words, it refers to 
the convenience with which an instrument can be used in a practical setting. An example 
of feasibility is an instrument that, whilst demonstrating valid and reliable results, is not 
used by stakeholders in their clinical setting because it is expensive and cannot be 
afforded within the budget of that setting. Similarly, if an instrument has 50 items to 
complete, it will take a long time to be completed by assessors; hence in a busy clinical 
setting, it is not feasible to use that instrument. In other words, feasibility is more focused 
towards determining whether outcomes justify the resources which have been used. A 
more detailed consideration of feasibility is provided in the methodology section. 
 
Acceptability 
Acceptability refers to the fact that, “stakeholders find the assessment process and results 
to be credible”, (Norcini et al., 2011 (page 211)). In simple words, it is focused towards 
eliciting perceptions to determine what is actually being measured and whether it is 
measured appropriately. For example, an instrument is feasible but it is unacceptable to 
those who are undertaking the assessment because they are not satisfied with the content 
of the instrument. Similarly an instrument may demonstrate reliable results, but 
stakeholders are not satisfied by their aggregate or final scoring method, hence the 
instrument may not be further used. Therefore, it is essential to measure the acceptability 
of an instrument. A more detailed consideration of acceptability is provided in the 
methodology section. 
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Educational Impact 
Educational impact determines that, “the assessment motivates those who take it to 
prepare in a fashion that has educational benefit”, (Norcini et al., 2011 (page 211)). In 
other words, educational impact aims to determine the impact of the assessment. For 
example, it can explore whether the assessment was useful for students by eliciting 
students’ and teachers’ perceptions regarding the impact of the assessment on subsequent 
learning. If, for a certain assessment, students or teachers perceive that it is not helping 
them in their learning, or in fact, it is adversely affecting learning, then that assessment 
has a negative impact on student learning. To maximize the effectiveness of any 
assessment, it is important that it should demonstrate some positive educational impact 
by those undertaking assessment. A more detailed consideration of educational impact is 
provided in the methodology section. 
 
Hence to conclude, the existing instruments were reviewed according to the following 
criteria.  
Content of instrument-that is the content or items in existing instruments should at least 
include those items which have most number of citations – namely: medical knowledge, 
clinical competence, communication skills, positive learning attitude, feedback and 
enthusiasm. 
 
Principles of assessment-that is results from instruments should demonstrate validity, 
reliability, feasibility, acceptability and educational impact. 
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3.3. Critique of existing instruments 
The review of literature on existing clinical teaching instrument resulted in 24 
instruments. In this section, critique of these instruments is presented. This is summarised 
in table 3. 
 
Cox and Swanson (Cox and Swanson, 2002) developed an instrument to identify surgical 
teaching behaviours that constituted teaching excellence in the operating room and in the 
clinic settings. Content of instrument was developed by reviewing the literature and 
seeking opinions of surgical residents and experts in the field of surgery and education. 
There were 20 teaching behaviours identified, 10 for operating room and 10 for clinic 
settings, comprising of two instruments, which were administered to 49 surgical residents 
to assess faculty surgeons. In total, there were 753 individual resident assessments of 16 
faculty surgeons. Although, results from the instrument are reliable, however, it was 
tested on a small sample in one clinical specialty, limiting the generalizibility of the 
results. 
 
Guyatt et al (Guyatt et al., 1993) developed an instrument for evaluating clinical teachers 
in Internal Medicine. The data for the instrument consisted of 13 domains which were 
developed from the review of literature. The instrument was further reviewed by a group 
of medical residents and 30 attending physicians. The final instrument consisted of 14 
domains, on which 41 attending physicians were evaluated by clinical clerks, interns and 
senior residents. But the evaluation forms were completed as a summary evaluation form 
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by the clinical teaching units’ directors (CTU), who held meetings and group interviews 
with the clerks, interns and residents. Although, the authors stated that the evaluation can 
discriminate between and within attending physicians, however as the authors 
acknowledged, lack of measurement of reliability and validity is a limitation of their 
study. 
 
Beckman (Beckman et al., 2003) developed an instrument Mayo Teaching Evaluation 
Form (MTEF) for the peer review of inpatient teaching. It is based on Stanford seven 
category educational framework. The new instrument which they developed consisted of 
28 items, of which 12 items were from the Stanford Faculty Development Form, 13 items 
from their previous evaluation form, and three more additional items relevant to their 
setting, resulting in a 28 item Mayo Teaching Evaluation form. A total of 10 teachers 
were evaluated and each teacher was evaluated by 3 physicians. Although the internal 
consistency of the items was good, however its inter-rater reliability was limited, and the 
authors did not further report about the validity of the instrument.  
 
de Oliveria (de Oliveira Filho et al., 2008)  aimed to develop an instrument for measuring 
faculty supervision by anesthesia residents. The construction of items in the instrument 
was performed by focus group discussions among five certified anaesthesiologists, and 
later a Delphi study (panel of experts) was conducted to reach a consensus on those 
items. The final instrument consists of 9 items on a four point Likert scale. A total of 19 
residents, evaluated 39 instructors during a six month period. The instrument exhibited 
good internal consistency and generalizibility coefficients, however, as mentioned by the 
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authors, ratings from the instrument were influenced by a significant amount of halo 
effect, leading to biased results from the assessment. 
 
Logio et al, (Logio et al., 2011) developed a humanistic teaching practice effectiveness 
questionnaire to measure the humanistic qualities of medical teachers. The content of the 
instrument was developed by collecting reflective narratives about humanistic teaching 
from the faculty. Items for the questionnaires were constructed from the themes drawn 
from the reflective narratives. The instrument consists of 10 items on a five point Likert 
scale. A total of 241 faculty physicians were evaluated by residents in the department of 
Medicine. The questionnaire demonstrated internal consistency and construct validity, 
however, the inter-rater reliability was low. Further, it was conducted in a single 
department in a single institution which limits the generalizability of the instrument to 
other clinical specialities and institutions.  
 
Solomon (Solomon et al., 1997) developed a clinical teaching questionnaire  which 
consisted of 13 items. Students were asked to rate their clinical teachers on a four point 
scale. A total of 147 faculty members were evaluated by third year medical students 
(internal medicine clerkship) over a four year period. Results from the instrument 
demonstrated low inter-rater reliability, and the authors did not further report about the 
validity of the instrument. 
  
Dolmans et al, (Dolmans et al., 2004) developed a theory based clinical instrument. The 
content of the instrument was derived from Choi and Hannafin (Choi and Hannafin, 
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1995) forms of facilitation to enhance learning. These forms are modelling, scaffolding, 
coaching, collaborating and fading. The instrument consisted of 15 items which were 
listed under these forms, on a five point Likert scale. A total of 13 paediatricians in one 
hospital were evaluated by 6 medical students in their fifth and sixth year. The instrument 
was tested on a small sample size, limiting the generalizibility of the findings. 
 
Smith et al, (Smith et al., 2004) developed an instrument to evaluate the performance of 
attending physicians in their teaching hospitals. Content of the instrument was developed 
by a seven member faculty committee who reviewed existing instruments and decided on 
four categories; clinical supervision, teaching, feedback and professionalism. The 
developed instrument consisted of 32 items which was administered to residents who 
evaluated 99 faculty members. Results indicated good validity, however inter-rater 
reliability was low for two domains, feedback and professionalism. Moreover, the authors 
revised their questionnaire (in terms of editing items for clarification and added few more 
items), but did not further test the instrument for reliability. In addition, it is a long 
instrument, which can take a while to complete in busy clinical settings, raising concerns 
about its acceptability to the stakeholders. 
 
Afonso et al, (Afonso et al., 2005) study aimed to compare open and anonymous 
evaluations of faculty members by residents and medical students. The instrument 
consisted of 18 items, on a five point Likert scale, which addressed the following 
categories; teaching skills, humanistic qualities, medical knowledge, clinical judgement, 
quality of supervision provided, and the overall effectiveness as a clinical educator. Two 
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instruments, one open evaluation and the other anonymous evaluation were administered 
to residents and medical students, who evaluated 30 faculty members. In total, there were 
73 open and 43 anonymous evaluations. Results indicated good reliability, however the 
authors did not test the validity of the instrument. 
 
Love et al, (Love et al., 1982) developed an instrument to evaluate teaching effectiveness 
in Radiology. Data for the instrument was developed by faculty members in the 
Radiology department. The instrument consisted of 62 items which were distributed 
under six categories; film interpretation skills, radiologic procedures, case presentation 
conferences, staff lectures, personal interactions and overall impression. A total of 17 
faculty members were evaluated by residents. Results indicated that the evaluations from 
the instrument demonstrate good reliability, and as faculty members in radiology were 
involved in developing the instrument, hence, it also supports in establishing  content 
validity of the instrument. However it is a long instrument, raising concerns about its 
acceptability and feasibility in clinical settings. 
 
Steiner et al, (Steiner et al., 2000) developed an instrument to evaluate faculty members 
in Emergency Family Medicine. The instrument, Emergency Rotation Scale (ER Scale) is 
composed of four domains; didactic, clinical, approachability and helpfulness. Domains 
on the instrument are scored on a five point Likert scale.  A total of 29 preceptors were 
evaluated by 18 residents. The reliability and validity of the instrument was good when 
compared to Irby (52 items) instrument and Global Assessment Scale (GAS). However, 
there are no definitions of domains on the instrument which indicates that residents used 
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their own judgement and interpretation to define each domain, which could lead to biased 
results, potentially influencing the reliability of the results – that is results may appear 
more reliable than they actually are. 
 
Lizelman et al, (Litzelman et al., 1999) developed 58 items instrument based on the 
Stanford Faculty development program’s (SFDP) clinical teaching framework. A total of 
374 medical students in general medicine ward clerkships evaluated 87 physicians, and 
91 postgraduates in year two and year three in general medicine. The finalized instrument 
consisted of 25 items. Although results indicate that the instrument is reliable and valid, 
however items in the categories, “understanding and retention,” and “feedback” exhibited 
low factor loadings, raising questions regarding the usefulness of these items in the 
instrument. Further the content does not sufficiently include those attributes which are 
considered essential for effective clinical teaching.  Also the instrument is limited to 
student ratings only. 
 
Conigliaro and Stratton, (Conigliaro and Stratton, 2010) developed an instrument to 
assess clinical teaching. The instrument consisted of 15 items which was developed after 
review of literature of excellent clinical teachers. It was then tested for face validity by 
training program director of pediatrics and internal medicine and several pediatrics 
faculty members. A total of 9 faculty members were observed, with each faculty member 
being observed twice a week on separate occasions. Although reliability of the instrument 
was good, it was not further tested for validity. Further the study was conducted on a 
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small sample size in a single institution, limiting its generalizability to other settings and 
specialties. 
 
Silber et al, (Silber et al., 2006) developed an instrument for evaluating teaching among 
faculty. Content of the instrument was developed by using critical incident technique (An 
incident is critical if the observer believes that the individual’s conduct contributed to an 
effective or ineffective outcome in the situation). The authors recruited 35 residents to 
attend a 2 hour session, where they were asked to write on index cards effective 
behaviours of their teachers in last 2 years. These cards were analyzed individually by 
each author to reach a consensus on effective teaching behaviours. A total of 23 items 
were identified in eight categories to be included in the instrument; clinical competence, 
enthusiasm for teaching, respect for colleagues, respect for patients, integrity, acceptance 
of responsibility for patient care, ability to admit errors and responsible use of resources. 
A total of 11 faculty member in internal medicine and general surgery were evaluated by 
54 residents. Although the content validity of the instrument was good, however it was 
conducting in a single teaching hospital with a small sample size which limits its 
generalizibility.  
 
Donner-Banzhoff et al, (Donner-Banzhoff et al., 2003) aimed to develop an instrument to 
provide individual formative feedback to general practice (GP) trainers as educators. The 
questionnaire consisted of 121 items. A total of 101 GP registrars were asked to express 
their agreement or disagreement with the items, and also asked to rate the importance of 
each item at 4 levels, from very important to not all important. The final questionnaire 
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consisted of 43 items which was tested for test retest reliability and criterion validity. 
Although the test retest reliability was good, however to estimate criterion validity the 
authors used qualitative statements of 83 specialty registrars. This approach can be 
questioned because for measuring criterion validity, a “gold standard” or “the excellent 
measure” is required.  GP registrars are still in the stage of training and may not be the 
excellent criteria for determining criterion validity. Further it is a long instrument, 
consisting of 43 items, raising concerns about its acceptability and feasibility in clinical 
settings. 
 
Lombarts et al, (Lombarts et al., 2010)  developed two instruments to evaluate teaching 
qualities of Anaesthesiology faculty. One instrument pertains to self evaluation of faculty 
and the other involves resident’s evaluation of faculty. Content of both instruments is 
based on Stanford seven category educational framework and consists of 26 items of 
Stanford Faculty Development Form (SFDP). A total of 30 residents and 36 
anaesthesiology faculty members participated in the study. Results indicated good 
validity and reliability of residents’ instrument (inter-rater reliability), however low item 
correlations and low reliability was also observed on the faculty instrument. Further the 
study consisted of small sample size which limits its generalizibility to other specialities 
and academic institutions.  
 
Copeland and Hewson (Copeland and Hewson, 2000) developed an instrument to 
evaluate clinical teaching in their academic center.  The instrument consists of 15 items 
on a five point Likert scale. A total of 711 clinical educators were evaluated by different 
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students, including residents, medical students and fellows to evaluate 711 clinical 
teachers. Results indicated good reliability and validity, however, the content of the 
instruments does not measure those attributes which are considered essential for effective 
clinical teaching (that is, there are no items which attempt to measure medical knowledge 
or clinical competence). Further the instrument is limited to ratings by students only.  
 
Zabar et al, (Zabar et al., 2004) measured teaching competences by developing teaching 
scenarios for objective structured teaching exams (OSTEs). The teaching competencies 
were identified by reviewing the literature on teaching. After identifying the teaching 
competencies and developing the teaching scenarios, these scenarios were evaluated on a 
19 item instrument. A total of 65 residents were evaluated by students and faculty.  
Although reliable and valid findings were drawn by using teaching scenarios, however 
arranging the teaching scenarios for OSTEs is complex and time-consuming, and may 
raise concerns about feasibility and acceptability of the instrument in busy clinical 
settings. 
 
Zuberi et al, (Zuberi et al., 2007) developed an instrument to evaluate teaching of faculty 
members in outpatients clinics. Content of the instrument was developed after review of 
literature of effective teaching. The instrument consists of 15 items which are grouped 
under five categories;  establishing a learning milieu in clinics, clinical teaching skills, 
general teaching skills, clinical competence of instructor and global rating. A total of 110 
faculty members were rated by medical students in outpatient clinics. Although results 
indicated good reliability and validity, however the content of the instrument does not 
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specifically address characteristics of effective clinical teachers, it also includes items 
related to learning among students. 
 
Mcload (Mcleod, 1991) study aimed to explore faculty perceptions regarding a developed 
clinical tutor rating evaluation form. The content of the instrument was based on Irby and 
Rakestraw  (Irby and Rakestraw, 1981) inventory, which was modified by consultations 
from clinical tutors and educators. The final instrument consists of 25 items which were 
categorized in seven domains reflecting teaching effectiveness; attitude to teaching, 
humanistic orientation, perceived subject matter expertise, teaching skills, problem 
solving emphasis, student-centered teaching strategy and active participation. Although 
the authors established the reliability and validity, but the stakeholders found the 
instrument unacceptable because it is limited to student ratings. 
 
Nation et al, (Nation et al., 2011) developed an instrument to measure clinical teaching. It 
is a 19 item instrument developed to reflect the teacher domains relevant to the 
CanMEDS framework on a five-point scale.  A total of 170 instructors were assessed by 
317 medical learners, including clinical clerks, residents and fellows. The instrument 
demonstrated internal consistency and construct validity, however it is limited to student 
ratings only, and has been used to assess teaching in a single academic setting. 
 
Newman et al, (Newman et al., 2009) developed an instrument for peer assessment of 
teaching. The instrument consists of 11 items focused on measuring effective lecturing on 
a five point scale. A total of 4, one hour videotaped lectures of faculty members were 
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assessed by their peers. Although the instrument demonstrated good internal consistency, 
however inter-rater reliability across all the items was low. Further the instrument may 
raise issues about feasibility because it is time consuming to use in clinical settings. 
 
Stalmeijer et al, (Stalmeijer et al., 2010) developed an instrument The Masstricht Clinical 
Teaching Questionnaire (MCTQ) based on theoretical constructs of cognitive 
apprenticeship model; modelling, coaching, scaffolding, articulation, reflection and 
exploration. A further domain which was added, related to the learning climate. The final 
instrument consists of 24 items (which after data analysis was reduced to 15 items), on a 
five point Likert scale. The instrument was administered to medical students in their 
clinical clerkships, resulting in an evaluation of a total of 126 individual clinical teachers. 
Both reliability and validity measures yielded good results, however the content of the 
instrument is more focused on measuring learning activities of students than addressing 
characteristics of effectively clinical teachers. Further the instrument is limited to student 
ratings only. 
 
Table 3, below summarises this critique.  In terms of the content of instruments, the 
majority of instruments have items which attempt to measure feedback. This supports the 
finding that feedback is an essential attribute of effective clinical teaching, and most of 
the instruments have included it in the assessment of clinical teaching. Similarly, 
communication skills, positive attitude and enthusiasm have been recognized as 
necessary for effective clinical teaching, and majority of instruments have included items 
pertaining to these attributes.  However, there are a number of instruments whose items 
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do not attempt to assess medical knowledge and clinical competence. One of the 
plausible reasons for this is that most of these instruments use students as raters. 
Therefore, considering that students are assessing their teachers, they may not be the 
most eligible personnel or experts for assessing knowledge and clinical competence 
domains of their teachers. This notion is supported by a study, in which the authors 
intentionally did not measure knowledge of clinical teachers because the instrument used 
student ratings as a method of evaluation of teaching (Copeland and Hewson, 2000). 
Another possible reason can be that authors of these instruments may have assumed that 
as clinical teachers are involved in clinical teaching, therefore their medical knowledge 
and clinical competence is likely to be proficient and hence does not require to be 
assessed.  
 
Regarding assessment criteria, it can be observed that the majority of authors in their 
studies have attempted to demonstrate the reliability and validity of findings from their 
instruments. One of the plausible explanations for this can be that the concept of validity 
and reliability has been a part of instrument development for a long time (Anastasi, 1954) 
- it is therefore “expected” that any tool which is developed for assessment purposes 
would demonstrate valid and reliable findings. However, a number of these authors did 
not further mention exploring feasibility, acceptability and educational impact of their 
instruments. Perhaps, one of the reasons can be that researchers did not consider that 
feasibility, acceptability and educational impact are as important as validity and 
reliability. Another possible reason can be that researchers may have assumed that if an 
instrument demonstrates valid and reliable results, it will undoubtedly be used in that 
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setting, hence associating the concepts of feasibility, acceptability and educational impact 
with validity and reliability only 
 
Table 3:  Critique of the existing clinical teaching instruments 
 
1(Litzelman et al., 1999), 2(Copeland and Hewson, 2000), 3(de Oliveira Filho et al., 2008), 4(Zuberi et al., 2007), 5(Stalmeijer et al., 2010), 6(Silber et al., 
2006), 7(Lombarts et al., 2009), 8 (Conigliaro and Stratton, 2010), 9(Nation et al., 2011), 10 (Beckman et al., 2003), 11 (Zabar et al., 2004), 12 (Mcleod, 
1991), 13-14 (Cox and Swanson, 2002), 15 (Afonso et al., 2005), 16 (Dolmans et al., 2008), 17 (Love et al., 1982), 18 (Donner-Banzhoff et al., 2003), 19 
(Steiner et al., 2000), 20 (Solomon et al., 1997), 21 (Smith et al., 2004), 22 (Guyatt et al., 1993), 23 (Logio et al., 2011), 24 (Newman et al., 2009) 
 
Content criteria 
 
 
Assessment criteria 
 
Authors 
medical 
know-
ledge 
clinical 
compe-
tence 
Commu-
nication 
skills 
Positive 
attitude feedback 
 
Enthus
-iasm Valid Reliable Feasible Acceptable 
Educa-
tional 
Impact 
Lizelman
1
 n n y y y y y y n n n 
Copeland
2
 n n y y y y y y n n n 
DeOliveria3 n n y y n n n y n n n 
Zuberi4 n y  x  y  y y y y n n n 
Stalmajer5 n n y y y y y y n y n 
Sibler6 y n  y n y y y y n n n 
Lombarts7 n n y y y y y y n n n 
Coniglari8 y n  y n  y y y y n n n 
Nation9 n n y y y y y y n n n 
Beckman10 n n y y y n n y n n n 
Zabar11 y n y n  y y y y n n n 
Mcload12 y n y n y y y y n n n 
Cox (OT) 13 n y y y y n n y n n n 
Cox (resident 
14 y n y y y  n n y n n n 
Afonso15 y y y n y  n n n n n n 
Dolman16 n n y y y n n n n n n 
Love17 n y  y n y n n y n n n 
Donner-
Banzhoff18 n n n n n n n y n n n 
Steiner19 n y  n n n n y y n n n 
Solomon20 n n n n y  n n y n n n 
Smith21 y y n n y  n n y n n n 
Guyatt
22
 n n n n y n n n n n n 
Logio
23
 n n y y n n n y n n n 
Newman24 y n y n  y n n n n n n 
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Hence to conclude, the existing clinical instruments have one or more of the following 
limitations: 
 The content of existing clinical teaching instruments does not address those 
characteristics which are considered essential for effective clinical teaching. 
 The existing clinical instruments are developed for a particular specialty and are 
not generalizable to other clinical specialties and settings. 
 Some of the instruments are not feasible to use in clinical settings because they 
are time-consuming to complete. 
 Some of the instruments are not acceptable to the stakeholders because they use 
students ratings. 
 The psychometric properties of the majority of the instruments, (that is reliability 
or validity) is not established. 
 With the exception of a few instruments, majority of the instruments are limited to 
students ratings only. 
 
3.4. Conclusion 
The aim of the chapter was to review existing teaching instruments. To determine 
whether existing instruments measure effective clinical teaching, an in-depth analysis of 
characteristics of effective clinical teachers was undertaken to identify those 
characteristics which constitute effective clinical teaching.  
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During analysis of these characteristics it was observed that many characteristics 
represent some underlying common thematic characteristics. In other words, different 
authors have used various descriptors to describe a single characteristic. For example, a 
characteristic communication skills is described by one author (Boendermaker et al., 
2000) as “being able to communicate (including listening),” and by another (Farrant et 
al., 2008) as “is a good listen and expresses self clearly.” Both of these authors are 
representing one idea or concept but have used different words to describe it. Similarly, 
another characteristic, positive attitude has been described as “supportive attitude,” 
(Stone et al., 2002) and by another as “considerate.”(Cochran et al., 2004). 
 
Content analysis is a qualitative analysis of content and it may be possible that as a 
researcher, any preconceived ideas about effective clinical teachers could bias the 
analysis.  If so, it might be expected that other researchers with different backgrounds 
may reach different results from such an analysis. However, when the present analysis 
was compared with an existing content analysis of characteristics of effective clinical 
teachers (Sutkin et al., 2008), it was observed that in the existing analysis the most 
commonly reported characteristics were medical knowledge, clinical competence, 
positive attitude, communication skills and enthusiasm and in the present analysis similar 
themes had the greatest number of citations (although one other theme “feedback” was 
also identified as a recurrent theme). Considering that both these analyses have been 
undertaken by authors with different academic backgrounds, the most cited and reported 
characteristics in both analyses are medical knowledge, clinical competence, 
communication skills, positive attitude and enthusiasm. This implies that there is 
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consistency in the literature regarding these attributes over a long period of time (that is 
from 1966 to 2012), further implying that these characteristics can be considered as 
essential for effective clinical teaching. Hence, it was concluded that the existing 
instruments developed for assessment of teaching should attempt to assess these 
characteristics. 
 
In terms of assessment, the concepts of validity and reliability have dominated 
educational testing for more than 50 years. However, although these concepts remain 
important, feasibility, acceptability and educational impact have also become important. 
One of the reasons they are important is because they seek judgment of stakeholders on 
the assessment (Norcini et al., 2011). Eliciting stakeholders’ perceptions about the 
assessment is vital because there can be many instruments which demonstrate valid and 
reliable results, but there may be only some instruments which are considered acceptable 
by users, and it is important that those, for whom the assessment is developed, find it 
useful so that they can continue its use in their clinical settings. In the study, in which 
stakeholders demonstrated lack of acceptability of the assessment tool, their instrument 
was not further reported to be used in their settings (Mcleod, 1991). Hence, it is important 
to determine feasibility, acceptability and educational impact of the instrument. 
 
For the present study, the aim was to find an instrument which fulfilled the content 
criteria and assessment criteria. From the review undertaken, it can be concluded that 
none of the existing instruments fulfil both the content criteria and the assessment 
criteria. It could be argued that those instruments which do not fulfil the assessment 
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criteria (validity, reliability, feasibility, acceptability and educational impact), could be 
either retested or further tested. However, it is argued that the assessment criteria can be 
only tested or retested if the content of instrument does not require any major change; if 
the content of an existing instrument requires major changes such as rewording existing 
items, removing items, adding new items or changing the response format of the 
instrument, this suggests that in essence the instrument is being significantly changed. If 
the instrument is being significantly changed, this implies that effectively a new 
instrument is being designed. For the present study, consideration was given to modifying 
and re-testing an existing instrument. However, after reviewing the content of all the 
instruments, it was concluded that all the existing instruments would require major 
content changes. Undertaking those content changes would have resulted in a major 
alteration of the existing instrument – it would in effect result in developing a new 
instrument. Therefore, instead of modifying an existing instrument, it was considered 
justified to develop a new instrument pertinent to the defined purpose. 
 
Hence the aim of the study is to design an assessment instrument which can measure the 
teaching abilities of specialty trainees as effective teachers.  This leads to development of 
following research question. 
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3.5. Research questions 
Is it possible to devise an instrument to measure the teaching ability of specialty trainee 
doctors? 
Based on the research question, the objectives of the study are; 
1. To identify the attributes of effective clinical teaching. 
2. To test the instrument for validity, reliability, feasibility, acceptability and 
educational impact. 
 
In order to answer this question, the first step requires developing the instrument 
(questionnaire) and then testing the properties of the instrument in terms of validity, 
reliability, feasibility, acceptability and educational impact. Hence the following chapter 
on methodology is divided into two sections; the first section discusses the design of the 
instrument, and the second section discusses the testing of the instrument. The same 
format continues for the remaining chapters, including the methods, the results and the 
discussion chapters.  
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                                                           Chapter four 
           Methodology 
 
In the previous chapter, the review of existing clinical teaching instruments established 
the need to design a new instrument for assessment of teaching among specialty trainees. 
The present study aims to address this need by attempting to answer the following 
research question; 
Is it possible to devise an instrument to measure the teaching ability of specialty trainee 
doctors? 
This chapter presents the methodological considerations in the process of developing and 
testing an instrument. The first section presents the methodological considerations of 
developing the instrument. The second section discusses methodological issues in testing 
the instrument. 
 
Quality of papers 
The quality of papers identified for referencing and citing in the dissertation was 
evaluated using the guidelines of Anderson and Kerr (Anderson and Kerr, 1968), Pope 
(Pope et al., 2006) and Kmet (Kmet et al., 2004). According to these authors, the 
hypothesis or research problem/research question should be clearly stated and its 
relevance to previous research should be provided. The design of the research should be 
described, including the population, sample and the rationale for using that design. This 
should be followed by a description of the procedure for doing the research - that is 
methods for gathering the data and analyzing the results. Lastly, the conclusions derived 
from the research should be clearly stated. This should also include any new findings, 
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confirming or refuting existing findings, limitations of the research and future research 
directions (Coughlan et al., 2007). 
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First Section  
 
4.1. Development of the instrument 
 
4.1.1. Generating the items 
Evidence indicates that in designing an instrument, the first step requires generating a 
pool of items (statements) (DeVillis, 1991, Pett et al., 2003). Items or content can be 
generated by reviewing existing literature  Alternatively, content for the instrument can 
also be developed by conducting interviews or focus group discussions from the relevant 
personnel (De Vaus, 2002). Still another way of generating content can be by conducting 
observations or surveys (Streiner and Norman, 2008). Focus group discussions and 
interviews are useful, if the aim is to seek in-depth information about the topic 
(Liamputtong, 2011, Turner and Daniel, 2010), while observations are useful, if the aim 
is to understand some process, situation or culture (Neuman, 2006). Similarly, surveys 
can be used to elicit participants’ perceptions about any issue or topic (De Vaus, 2002). 
For the present study, all these ways could have been used to generate the items but when 
the existing literature was reviewed, it became evident that various studies have 
attempted to explore the attributes of effective clinical teachers (Busari et al., 2003, 
Elzubeir and Rizk, 2001, Farrant et al., 2008, Irby, 1978, Knight and Bligh, 2006, 
Bannister et al., 2010, Boendermaker et al., 2000).  These studies explored attributes of 
effective clinical teachers by using different methods, including interviews, focus group 
discussions and surveys. On analyzing these studies, it was observed that most of these 
studies had some recurring attributes of effective clinical teachers. Hence, considering 
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that studies had explored attributes of effective clinical teachers by different methods, it 
was proposed that conducting interviews, surveys, observations or focus group 
discussions from specialty trainees and clinical teachers may not yield significantly 
different findings, when compared to the findings from the existing literature. Therefore, 
it was proposed to generate the items by reviewing the existing literature. 
 
4.1.2. Consensus methods 
The consensus is a mutual agreement by the members of a group on any given issue, 
subject matter or area of discussion (Fink et al., 1984, Murphy et al., 1998). Informal 
group discussions have been conducted to reach decision making. However, this decision 
making can be influenced by factors such as biases, lack of planning, group pressure or 
other social or personality influences (Armstrong, 2006). Using formal methods to reach 
consensus decisions is recommended because of safety in numbers (that is several people 
are less likely to arrive at a wrong decision than a single individual), authority (that is a 
selected group of individuals is more likely to lend some authority to the decision 
produced) and rationality  (that is decisions are improved by reasoned argument in which 
the assumptions are challenged and members are forced to justify their views) (Murphy et 
al., 1998). 
In designing an instrument, it is recommended that the initial items which have been 
generated by the researcher should be reviewed by a group of individuals who can be 
considered as experts because they are professionally related to it, and possess some 
knowledge about the topic or subject (DeVillis, 1991). A potential advantage of 
reviewing the items by groups of experts is that experts can be asked to indicate whether 
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items in the questionnaire are measuring the proposed content, thus seeking their 
consensus on the items which can be included in the instrument (Pope et al., 2006, Jones 
and Hunter, 1995). Obtaining consensus of experts can also establish validity of the 
content of the instrument (Grassley et al., 2012, Chang, 2012). Further experts can also 
identify those items which have been overlooked by the researcher (DeVillis, 1991). For 
the present study, it was proposed to obtain consensus on the items so that the validity of 
the content (items) can be established. There are three common methods which can be 
used to establish consensus (Jones and Hunter, 1995, Bowling, 2002). These methods are 
consensus development conference, nominal group technique and Delphi method 
(Bowling, 2002, Murphy et al., 1998) 
  
4.1.2.1 Consensus development conference 
Consensus development conferences invite experts from their specialties to discuss and 
reach understanding regarding particular topics or resolve conflicting issues (Bowling, 
2002). Consensus development conferences have been widely used in health care (Basson 
et al., 2000, Sorrell et al., 2009, Suchy et al., 2010). In consensus conference, a group of 
members are selected to reach a consensus on a topic or issue (Murphy et al., 1998). 
Individuals (also called speakers) who have been invited discuss their findings regarding 
a topic, present their work to the panel in a public session. This presentation is followed 
by questions and discussion from both the panel and public (Perry and Kalberer, 1980). 
This format typically continues for a few days and near the end of conference, the panel 
members attempt to reach consensus on the topic by analyzing the work presented by 
different speakers (Kahabuka et al., 2000). Regarding its advantages, in consensus 
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development conferences the outcomes of the conference  (in other words the consensus 
statement or draft) is made available for all who are interested in it, including general 
public, scientific and practitioners’ audience (Nielsen et al., 2006). Another advantage is 
that it engages its participants in dialog, discussions and debates (Halcomb et al., 2008). 
The disadvantages include, that consensus conferences are labour intensive, expensive 
and difficult to organize (Cannon, 2009). Further they can be time-consuming and may 
require more than one conference to reach consensus (Wallace, 2001).  
 
4.1.2.2. Nominal group technique 
The nominal group technique structures interaction within a group to reach consensus 
about a topic (Potter et al., 2004). Within the group, participants are presented with a 
problem and each participant is asked to list their opinions independently and privately 
(Gallagher et al., 1993). After this, the facilitator collects ideas from all the participants in 
a round robin format and records them on a chart so that all participants can observe the 
ideas (Fink et al., 1984). This process continues until all participants’ ideas have been 
recorded. Then the group discusses all the generated ideas to enable further clarification 
of ideas. After the discussion, participants are then asked to privately rate, rank or vote 
the importance of an idea. This is followed by a group discussion, and towards the end, 
on final voting on the priority of items (Jones, 2004). 
Regarding its advantages, nominal group technique is more effective in generating ideas 
as compared to conventional informal group discussions because it allows each member 
to express their opinions, while in informal discussions, some personalities can dominate, 
and other participants are reluctant to share their opinions because of their concern of 
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being criticized (Mullen et al., 1991). Nominal group technique can provide both 
quantitative results (in terms of voting of participants) and qualitative results (in terms of 
personal anecdotes) (Clark and Stein, 2004). However, one of its disadvantages is that it 
is a time consuming activity (Brahm and Kleiner, 1996, Gallagher et al., 1993).  Group 
facilitators must be trained in advance and the process may appear rigid if the group 
leader does not show flexibility, encourages agenda building, and shows respect for all 
ideas and concerns (Potter et al., 2004). 
 
4.1.2.3. Delphi method 
Delphi is a method for systematic collections of judgments and consensus on a particular 
topic using a series of questionnaires interspersed with feedback of experts opinions 
derived from early responses (Philips et al., 2003). Participants for Delphi study are 
usually recruited based on their expertise related to the subject (McLeod et al., 2003). 
Delphi studies are conducted in successive rounds, during which panel members can give 
their opinion regarding the subject, in the form of rating, ranking or open ended responses 
(Hung et al., 2008). These responses are summarised by the researcher and again sent to 
the panel members (Murry Jr and Hammons, 1995). After each round of Delphi, experts 
are given the opportunity to revise their opinions after reflecting on opinions from other 
members (Dinnebeil et al., 2006). This process of iteration continues until all panel 
members achieve consensus regarding the subject (McLeod et al., 2009). In terms of its 
advantages, Delphi  does not require a skilled facilitator to lead the group to consensus 
(Linstone and Turnoff, 2002). As respondents do not meet in face to face meetings their 
responses are not influenced by social pressure or personality influence, and therefore, it 
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also provides anonymity to participants (Philips et al., 2003). Moreover, gathering 
experts in one place can become a difficult task due to time constraints, prior 
commitments or busy schedules, hence, Delphi is cost-effective as experts need not 
convene at one place and no travel expenses are incurred (Yousaf, 2007). In addition,  
participants can complete the questionnaire at their convenience, and this reduces time 
pressures, and allows for more reflection and contemplation of responses (Linstone and 
Turnoff, 2002).  Its disadvantages are, not including the relevant personnel related to the 
problem or topic of consensus, and inappropriate question format which results in 
responses that cannot be interpreted (Linstone and Turnoff, 1975). Also, it can be time 
consuming as compared to other consensus methods which can result in low response 
rate (Hsu and Sandford, 2007). 
 
4.1.2.4. Proposed consensus method 
All these consensus methods are useful because they provide different ways of seeking 
consensus. Each method has its strenghts and limitations and the use of any method 
depends on the purpose of the study. For the present study, the aim is to seek consensus 
on the attributes of effective clinical teaching. For this purpose, all three methods can be 
used, however Delphi is preferred because experts can be invited from wide geograpical  
areas to particpate in the study. Whilst this can be also achieved by other consensus 
methods, however, both the nominal group method and the consensus conference 
requires the physical presence of experts. This can be difficult because experts may not 
be able to convene in one place because of prior committment or time constraints. But in 
a Delphi study, experts can participate from wide geographical areas without convening 
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in one place. Further they have the opportunity to give feedback on the topic at their 
convenience within a period of two or three weeks (depending on the time given for 
completing the Delphi). Thus, it is likely that more experts can participate in the Delphi 
study as compared to nominal group method and consensus conference. The other reason 
for preferring Delphi is that, in both nominal group method and consensus conference 
experts are involved in face to face interaction, but in the Delphi, the anonymity of 
participants is maintained which can further allow participants to express their opinions 
freely without considering how others may think about their opinions. Another reason for 
prefering  Delphi study is that, it does not require a skilled facilitator.  Therefore for the 
present study, Delphi method is proposed. 
 
4.1.3. Methodological issues of Delphi 
A number of methodological issues can threaten the credibility of the Delphi study and 
these include - selection of participants (panel of expertise), number of participants, 
number of rounds, and analysis of data (Hanafin, 2004). To demonstrate the credibility 
and the reliability of results, it is suggested that there should be a decision trail or specific 
guidelines which can provide sufficient evidence to defend the appropriateness of the 
method at each stage (Powell, 2003). These methodological issues are discussed below. 
 
4.1.3.1. Selection of participants 
 Delphi study is also based on the assumption of safety in numbers, that is several people 
are less likely to come to wrong conclusions or decisions (Hasson et al., 2000), and if 
those people have a good knowledge of the targeted subject it can enhance the validity of 
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results (Goodman, 1987). It is also suggested that if participants have somewhat relevant 
information about the subject matter and are willing to contribute to the study, they are 
eligible to participate in the study (Pill, 1971). It is further suggested that the sample 
should consist of those participants who are highly trained, or have specialized 
knowledge related to the subject area of the study (Hsu and Sandford, 2007).  Further it is 
emphasized that individuals who are most likely to be affected by the decision of Delphi 
study should be involved in the decision making process (Powell, 2003, Hasson et al., 
2000). Considering the diversity of opinions, it can be concluded that in order to qualify 
as an expert, participants should have some knowledge or experience of the target 
subject.  
 
As the focus of this study is on the assessment of teaching, therefore, it is proposed that 
the panel of expertise should either be directly or indirectly involved in teaching, for 
instance, as a potential employer or educational supervisor. It is also proposed that the 
panel of experts should comprise of training programme directors, educational 
supervisors, medical directors and specialty trainees from various clinical specialities 
including; medicine, surgery, gynaecology and obstetrics, pediatrics, anesthesia, 
psychiatry, radiology, pathology and general practice. The reason for proposing training 
programme directors and educational supervisors is because they are directly involved in 
teaching and learning of trainees, hence they are among the most appropriate personnel 
who would have an in depth understanding of qualities required in specialty trainees to 
become effective teachers. Medical directors are not directly involved in teaching but 
indirectly, as potential employers of trainees as teachers, they have their requirements 
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from those who are involved in teaching, hence their opinions are also important. Lastly 
it is recommended (Linstone and Turnoff, 2002) to seek opinions of those for whom the 
instrument is developed - the instrument is developed for assessment of teaching among 
specialty trainees, therefore their views are also important. 
 
4.1.3.2. Number of participants 
There is no definite guideline regarding the number of participants for Delphi study 
(Williams and Webb, 1994). It is suggested that the number of participants may vary 
according to the subject of investigation, and the resources such as time and money 
available to the researcher (van Zolingen and Klaassen, 2003). The number of 
participants for Delphi studies has ranged from 15 to 300 (Campbell et al., 2000, Burns, 
1998). It is reported that 10 to 15 members is sufficient if the group is homogenous, 
however if the group is heterogeneous, for example in terms of background, orientation 
or focus, then several hundred participants can be required (Skulmoski et al., 2007, 
Keeney et al., 2011). For the present study, the proposed panel of experts for the Delphi 
study comprises a group in which participants are directly or indirectly involved in 
teaching, but who are at different professional levels - that is medical directors, training 
program directors, educational supervisors and specialty trainees. As the participants are 
from different academic status, it is proposed that there should be a minimum of 10 
participants from each academic status. In this way, there will be a total of 40 participants 
for the Delphi study. 
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4.1.3.3. Number of rounds 
In a traditional Delphi study there are usually four rounds (Young and Hogben, 1978).  
However, evidence suggests that two or three rounds can also be sufficient for a study 
(Green et al., 1999, Proctor and Hunt, 1994, Beech, 1997). In the first round, participants 
can be presented with an open-ended questionnaire to solicit their opinions regarding the 
subject (Hung et al., 2008). Participants’ comments can then be used to construct a 
structured questionnaire for later rounds (Hasson et al., 2000). However, it is not essential 
that the first round should always consist of open-ended questionnaire - participants can 
be presented with a structured questionnaire, provided it is based on an extensive 
literature review, which is appropriate to the subject matter, which is investigated (Hsu 
and Sandford, 2007). During the Delphi study, it is also important to consider the time 
duration between rounds. It is suggested that participants should be given between 2 
weeks and 4 weeks to respond to each round (Eggers and Jones, 1998, Mitchell, 1991). 
However, time between rounds is also dependent on response rate for participants, for 
example, slow response rate can increase the duration of time for each round. It further 
also depends on the time available for the researcher to complete the study. For the 
present study, it is initially proposed to have three rounds, however if required, further 
rounds will be conducted. It is also proposed that participants will be provided at least 
four weeks to complete one round of Delphi study, and after every fortnight, a follow-up 
email will be sent. 
 
 
 
80 
 
4.1.3.4. Data Analysis 
In a Delphi study, data analysis serves two purposes;  it provides feedback to participants 
after each round, and it can also be used to determine consensus among participants on 
the target subject (Hanafin, 2004). There are various suggestions for determining the 
level of consensus. Minimum level of consensus has been indicated when there is 51% of 
agreement among participants regarding a statement  (Loughlin and Moore, 1979), while  
others have recommended 75% or 80% (Mitchell, 1991, Green et al., 1999). There is no 
specific guideline as to which method is considered the best to represent consensus 
(Murphy et al., 1998)  Measures of central tendency (mean, median and mode) and 
measures of dispersion (standard deviation and inter quartile range) are among the 
commonly reported consensus methods (Hanafin, 2004, Hasson et al., 2000, Hung et al., 
2008). Mean can be used to represent group opinion (Greatorex and Dexter, 2000), 
however, if an ordinal scale has been used in the study, then the appropriateness of using 
a mean can be questioned (Siegel, 1957). For the present study, it is proposed to 
determine consensus by calculating the percentage of agreement. It is further proposed 
that statements (attributes of effective teaching) which reach 80% consensus level will be 
included in the final instrument, as this is the highest criterion of agreement reported by 
other similar studies (Boendermaker et al., 2003, Yeates et al., 2008). 
 
4.1.4. Response scale  
In developing an instrument it is important to consider the appropriate scale for eliciting 
responses to measure the attitude or performance (De Vaus, 2002).  Commonly used 
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methods of response format are; visual analog scale, Likert scale, Thurston method and 
Guttman method (Kumar, 2005, Bryman, 2008). 
 
4.1.4.1. Visual analog scale 
This scale consists of a defined length of line, typically a 100mm/10cm line, that 
represents a continuous variable (Johnson, 2005). There are various variations of this 
scale such as, presence or absence of scale marks on the scale, or numbers on the line, 
placement of the line (either vertical or horizontal), and the presence or absence of 
anchors at each end of the line (for example by a descriptor of attitude or feeling such as 
best (at one end) and worst (at the other end)) (Torrance et al., 2001). One example of 
visual analog can be a 10cm horizontal line, which is numbered from 1-10 and has a few 
descriptors (such as average, good and excellent) distributed along the line. Respondents 
indicate their experience, preference or state of feeling by placing a mark on the line. In 
health measurement visual analog scale is a common method for assessment of pain 
(Williamson and Hoggart, 2005). Regarding its advantages, the visual analog scale is 
considered to be a more sensitive method for discriminating performance because it 
allows more freedom to express a subjective experience, when compared with choosing 
from a set of restricted categories such as in Likert scale (Celenza and Rogers, 2011). 
Regarding its disadvantages, it is reported that visual analog scale is difficult to use by 
less educated raters (Fadaizadeh et al., 2009). 
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4.1.4.2. Likert scale 
 Likert scale is a common scaling format which is used to measure attitude (Ryan and 
Garland, 1999). A typical Likert scale consists of a five point scale in which descriptors 
usually range from most favourable response options to least favourable response 
options, for example, strongly agree to strongly disagree (Hartley and MacLean, 2005).  
Respondents are required to indicate their level of agreement or disagreement with the 
statements (Mohammadkhani et al., 2010). An example of Likert scale is a four point 
scale, numbered from 1-4 with descriptors as poor, average, good and excellent. 
Respondents can indicate their preference by placing a mark on any one of the categories. 
There can be alterations to the Likert scale, in which categories can range from three to 
ten category options, and a variety of descriptors can be used (Malhotra, 2006). It is 
different from visual analog scale because respondents do not have the option to indicate 
their preference between the numbers such as 1.5.or 1.8 or 2.4 etc, rather they are 
required to choose from the given categories only, for example 1, 2, 3, 4 etc. In terms of 
its advantages, Likert scale is considered a user friendly scale, which is easy to construct 
and interpret (Spooren et al., 2007). Regarding its disadvantages, response categories can 
be difficult to determine because too many categories can lead to difficulty in choosing 
among them, while too few categories may force the respondents to choose an answer 
which does not represent their true perception (Hasson and Arnetz, 2005). Further it is 
also argued that Likert scale is an ordinal scale, therefore considering it as a an interval 
scale (i.e. interval scale assumes that the gap between each category is an equal size) can 
lead to incorrect results (Jamieson, 2004).  
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4.1.4.3. Thurston equal appearing interval scale 
In Thurston equal appearing interval scale, the attitude is measured on a continuum 
ranging from most favourable (at one end) to not at all favourable (on the opposite end) 
(Bowling, 2002) . In this method, a large pool of statements (for instance 100 statements) 
regarding the attitude being measured are collected and typed on small cards. Then a 
panel of judges is required to sort these statements along a continuum according to the 
degree from least favourable to most favourable (Colman, 1971). A numerical scale is 
also developed for these statements (Bowling, 2002). For example, if professionalism is 
measured, the numerical scale can range from 1-11, with 1 indicating least favourable, 11 
indicating most favourable and the middle point indicating neither favourable nor 
unfavourable. Each statement is given a numerical value by all judges, and the level of 
agreement between the judges for each statement is calculated. Those statements which 
indicate low level of agreement are deleted, and the rest of the statements which are 
included, their level of agreement between the judges is again calculated to  represent an 
equal interval scale ranging from positive to negative (Li et al., 2001). When the 
instrument is practically used, a respondent’s attitude is represented by the average score 
of statements which are endorsed. One of the major drawbacks of Thurston equal 
appearing interval scale is that, it is very time-consuming to develop and the judges 
involved in developing the scale may have time constraints (Streiner and Norman, 2008). 
Further it is also questioned whether the time and effort spent in constructing the scale is 
really worth the effort (Duncan, 1994). Its advantage is that, the scale is considered to 
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represent equal intervals, thus it is possible to use parametric statistical methods of 
analysis (Bowling, 2002). 
 
4.1.4.4. Guttman method  
Guttman method of scaling is also considered a hierarchical method of scaling, in which 
respondents are presented with multiple options regarding a statement; agreement with 
any one option in the statement indicates that the respondent also shows agreement with 
other lower ranking options of the statement (Gothwal et al., 2009). For example, an item 
or statement is:  My sister can:   i) crawl   ii) walk   iii) jump   iv) run.  If the respondent 
agrees with the option “jump,” this indicates that he/she also endorses the preceding 
options (i.e. crawl and walk), but not with higher options (i.e. run).  In scale construction, 
respondents are presented with 10-20 items and asked to indicate their endorsement with 
each of them (Guttman, 1944). The items are then ranked according to their level of 
endorsement (Streiner and Norman, 2008). Guttman scale is applied to categorical data 
analysis - that is data having categories, including yes or no, agree or disagree etc (Keller 
and Wagner-Steh, 2008). Regarding its advantages, it is proposed that the Guttman scale 
is appropriate for measuring developmental behaviours (where the acquisition of one 
behaviour follows the acquisition of the other behaviour) (Takeshita et al., 1986, 
Andrews and Peterson, 2006). However its disadvantages include, that they are more 
difficult to construct than Likert scale because it is not easy to select a large number of 
items with hierarchical descriptors (Tittle and Hill, 1967). In addition, it is unlikely to 
construct interval scale properties with the Guttman scale (Nunnally, 1978). 
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4.1.4.5. Proposed response format 
For the present study, the response format is considered, for both the Delphi 
questionnaire, and for the final instrument.  
For the Delphi study, both the visual analog scale and the Likert scale could be used. In 
the Delphi study, the aim is to elicit agreement or disagreement with the items. If the aim 
was to rank or precisely discriminate (in terms of importance) between the statements, 
then a visual analog scale would have been more appropriate because it allows greater 
magnitude of response. Therefore, Likert scale is proposed for the Delphi study. This 
choice is supported by the fact that the Likert scale is the most frequently used response 
format in measuring attitudes and respondents find it easy to use (Bowling, 2002, Streiner 
and Norman, 2008). It is proposed to use a five point Likert scale that is anchored with 
the descriptors, strongly agree to strongly disagree. A five point scale can be argued as 
being most appropriate because it provides the necessary degree of discrimination for this 
study. Thurston’s scale could also be used, however, given the fact that it is extremely 
time-consuming and the availability of judges to sort the statements can be a difficulty, 
this format was discounted. Even if these two difficulties were managed, this format has 
the added disadvantage that the judges’ subjectivity can influence rating (sorting) of the 
statements. The Guttman method was discounted because it is only suitable when items 
are hierarchical (endorsement of one item indicates that the respondent endorses the 
preceding items). This is not the case in the Delphi study.  
 
For the final instrument, the Thurston’s scaling and the Guttman’s method are unsuitable 
for the reasons mentioned above. Both, the Likert or the visual analog scale can be used, 
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and since neither have any clear advantage, it can be argued that the opinion of those who 
may be using the instrument is of value in selecting the most user-friendly format. 
Therefore it is proposed to seek Delphi respondents’ consensus on the most appropriate 
response format for the final instrument. 
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Second Section 
4.2. Testing the instrument 
This second section discusses methodological issues for testing the reliability, validity, 
feasibility, acceptability and educational impact of the instrument 
 
4.2.1. Reliability 
Ideally an instrument should give similar results on different occasions with different 
trainees, in other words produce reproducible results. Reliability refers to the 
reproducibility and consistency of results derived from the instrument (Bryman, 2008, 
Shea and Fortna, 2002). Previously reliability was perceived as a property of the 
instrument, for example is the instrument reliable or not, however currently the emphasis 
is on the results. Reliability refers to the results obtained with an evaluation instrument 
and not to the instrument itself (Streiner and Norman, 2008).  Reliability can be 
determined by measuring test-retest reliability, inter-rater reliability, internal consistency 
and by Generalizability theory (John and Soto, 2007).  
 
4.2.1.1. Test-retest reliability 
This refers to the stability of the test scores from the instrument in which a test is 
administered twice over a period of time (Corrigan and Gurdineer, 2012). For example, a 
self-esteem instrument is administered to participants in February and then again in May. 
Hence results from the first occasion can be compared with the results from the second 
occasion, thereby, determining test retest reliability. Test retest reliability has the 
following limitations. First, a recall problem can occur if respondents are administered 
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the instrument within after the first administration because they may recall their earlier 
responses (Heise, 1969). Similarly, another problem occurs due to time duration. If the 
time interval is long, any change can affect the scores and it becomes difficult to 
determine the real reason for change (Ley, 2007). Evidence indicates that there is no 
optimal time interval to determine test-retest reliability and the opinion regarding optimal 
time varies from an hour to a year (Marx et al., 2003). Lastly, a problem called reactivity 
can occur when respondents are administered the same instruments multiple times, in 
which respondents become sensitized to the instrument and respond as they perceive they 
are expected to respond (Nunnally, 1978). It is suggested that test-retest estimates are 
most appropriate for measuring traits that are stable across time period between the two 
test administrations, such as professional values or physical traits such as height or vision 
(Dimitrov, 2002). 
 
For the present study the aim is to measure teaching attributes.  These cannot be assumed 
to be stable because they can be influenced - for example, trainees might undertake a 
teaching workshop and learn to improve some of their skills - a change in their scores 
would then be expected, and ‘unstable’ results expected, when first and second 
administrations of the instrument are compared. Another anticipated problem of test-
retest reliability is that, teaching performance may be influenced by factors outside of the 
control of the trainees (for example difficulty arranging the same assessors or finding 
similar teaching settings) - in this way, an unstable result might again not reflect the 
performance of the instrument itself. Even if a trainee is successful in establishing these 
conditions for a second administration, and if all the teaching characteristics can be 
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considered stable, the problem persists of determining the optimal time interval for which 
there is no agreed criteria. Therefore, for the present study test-retest reliability is not 
suitable. 
 
4.2.1.2. Inter-rater reliability 
As suggested by its name “inter-rater” refers to two or more raters. In inter-rater 
reliability, the degree of agreement between scores among raters regarding the attribute 
or skill is measured (Gwet, 2008, Bowling, 2002)). An example of inter rater reliability 
can be that 5 judges are required to score 50 candidates application for a job. They are 
required to rank the candidates from 1-50 and also score them on their test. The task of 
scoring the candidates involves some subjective interpretation in that ratings will depend 
on the raters’ interpretation of the items measuring the construct (John and Soto, 2007). 
Evidence suggests that the limitation of inter-rater reliability is that, it attempts to 
establish a degree of agreement between a particular set of judges, on a particular 
instrument, at a particular time, hence indicating, that it is a  property of the testing 
situation, and not of the instrument itself (Stemler, 2004).  
 
For the present study, inter-rater reliability can be established, however, it requires using 
similar assessors for each teaching performance which is practically not feasible in 
different clinical settings/hospitals. Even if somehow similar assessors are arranged, the 
generalizability of results would be limited to those assessors only, and would be required 
to re-establish for every new testing situation because it is not a property of the 
instrument itself.  
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4.2.1.3. Internal consistency 
Internal consistency assesses the consistency of the scores between items of the 
instrument (Corrigan and Gurdineer, 2012). The most commonly used measure is 
Cronbach’s Alpha which has a value of 0 to 1, with 1 reflecting high reliability (Gliem, 
2003).  Cronbach’s alpha calculates the inter-item correlation, that is, it determines the 
correlation of each item with the sum of all relevant items and provides a coefficient of 
inter-item correlations (Cohen, 2007). Cronbach’s alpha can estimate the extent to which 
items are related to each other, but it cannot be used to determine the unidimensionality 
of the items (Schmitt, 1996). For example, an instrument which is developed to measure 
professionalism, the value of Cronbach’s alpha is 0.82. This may indicate that most of the 
items in the instrument are measuring professionalism, however, it does not indicate that 
all the items in the instrument are entirely measuring professionalism. In other words, 
there may be some items which could measure something different, for example, the 
learning environment or some teaching skill. To determine whether the items entirely 
measure professional, or another trait, or skill, a technique called factor analysis is 
performed (Lai et al., 2006) (detailed below). For the present study, it is proposed to 
measure internal consistency of the instrument by Cronbach’s alpha.  
 
4.2.1.4. Generalizability theory 
According to classical test theory, an observed measurement can be decomposed into a 
true score and a single undifferentiated random error associated with the observation 
(Brennan, 2001). The  ratio of true variance to observed variance is estimated through 
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different methods such as test-retest, inter-rater, and internal consistency to obtain the 
reliability coefficients (Shea and Fortna, 2002). However, in complex measurements such 
as performance assessment, there is very likely to be more than one source of error (Suen 
and Lei, 2007). In classical test theory there are different methods of testing reliability, 
however there is no way of simultaneously measuring error resulting from different 
raters, different items, or different occasions, and combined interactions of all these 
factors to reach at an overall estimate of reliability (Webb et al., 2006). A more 
appropriate approach for measuring the reliability of a performance assessment is 
Generalizability analysis (Brennan, 2001). A measure equivalent to reliability, namely 
the Generalizability or G coefficient is obtained (Webb, 2005, Brennan, 2001). This 
method is able to identify and quantify the sources of inconsistencies in scores that arise 
or could arise when the instrument is used with different trainees, assessors or items 
(Streiner and Norman, 2008). Generalizability analysis has the advantage that it also 
allows sophisticated calculations of the effects of changing the number of assessors or the 
number of items in the instrument (Decision or D study) (Webb, 2005).  
 
The purpose of the present study is to assess teaching performance, in which it is 
expected that there will be multiple sources of variance resulting from trainees, their 
assessors (including inter-rater variance), items and a potential interaction of all these 
factors. Therefore, it is proposed to perform a Generalizability analysis. In this way, it 
will be possible to identify the amount of variance associated with these factors, and 
using a D study, it will be possible to observe the effect of changing any one of the 
factors. If the aim is to determine Generalizability analysis, evidence suggests that there 
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should be a minimum of five or more assessors per teaching assessment (Copeland and 
Hewson, 2000, de Oliveira Filho et al., 2008). In other words, for assessment of one 
trainee, there should be at least five assessors. Hence, for the present study (G study) it is 
proposed that there would be a minimum of five teaching assessments per specialty 
trainee. 
 
4.2.2. Validity 
Validity is the extent to which scores generated by an instrument measure the 
characteristic or variable they are intended to measure for a specific population (Lissitz, 
2009, AERA. et al., 1999). Traditionally, researchers perceived validity as divided into 
three distinct types of validity: content validity, criterion validity and construct validity 
(Moss, 2007). However, currently these are not considered as distinct types of validity, 
rather they are sources of evidence (Downing, 2003). According to the Standards 
(AERA. et al., 1999, (page 11)), “These sources of evidence may illuminate different 
aspects of validity, but they do not represent distinct types of validity. Validity is a unitary 
concept. It is the degree to which all accumulated evidence supports the intended 
interpretation of test scores for the intended purposes.” It is further stated that, “these 
aspects of validity can be discussed independently, but only for convenience,”(AERA. et 
al., 1974, (page 26)).  Hence for convenience purpose, these sources of validity are 
discussed below separately. 
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4.2.2.1. Evidence based on content 
It is important that the content of an instrument should constitute a representative sample 
of the behaviour domain to be measured (Cohen, 2007). For example, if the aim is to 
measure ‘professionalism’, all items on the instrument should attempt to measure 
professionalism only. A systematic and exhaustive examination of relevant content is 
required to prepare items for including in the instrument (Kumar, 2005). During the 
process of gathering evidence for content, it is possible that a few important aspects of 
content can be missed or other irrelevant items can be included in the instrument, 
therefore, it is advised to undertake comprehensive literature view as well as seek 
experts’ opinions on the content (Goodwin and Leech, 2003). Content validity should 
attempt to address questions related to the process of developing the items, wording of 
items, and qualifications of those involved in developing it (Cook and Beckman, 2006). 
Moreover if experts participated as judges, the extent of their agreement over items 
should be included (Anastasi, 1954). For the present study, it is therefore proposed that 
the content of instrument is developed using the comprehensive review of literature, 
described in chapter three, with the validation of the content using the Delphi consensus 
method, described earlier in this chapter. 
 
4.2.2.2. Evidence based on criterion 
“Criterion validity refers to the extent to which scores on a particular instrument relate 
to a gold standard”, (Terwee et al., 2007 (page 36)). One way to collect evidence for 
criterion validity is by administering an existing instrument and the new instrument at the 
same time, or with very little time difference between both administrations (also termed 
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as concurrent validity) (Carmines and Zeller, 1979).  Another way is to compare the 
results of the new instrument with a criterion measure sometime in the future (also 
termed as predictive validity) (Kaplan et al., 1974). For example, a hypothesis can be that 
students who achieve a high score on a test will achieve their graduation status within 
three years. Hence, administering the test or scale at the hypothesized time scale and 
correlating results of students who achieved their graduation status at sometime in the 
future, this can be used to determine predictive validity of the new test or scale. For the 
present study, there is actually no criterion or a gold standard to compare with the new 
instrument, therefore, criterion validity cannot be established. If a gold standard existed, 
there would have been no need to develop a new instrument.  
 
4.2.2.3. Evidence based on construct  
It refers to the extent to which the test attempts to measure a theoretical construct or trait 
(O’Leary-Kelly and Vokurka, 1998). There are constructs which are directly observed 
such as height and weight; however, there are other constructs, particular psychological 
constructs which are often considered as abstract variables because they cannot be 
directly observed or seen, rather they are observed by manifestation of some consistent 
behaviours or responses (Streiner and Norman, 2008). For example, depression cannot be 
seen, but can be inferred by manifestation of some symptoms in patients. According to 
Anastasi  (Anastasi, 1954), developmental changes can also be used to explain construct, 
for example, abilities advance with age, therefore test scores in young children measuring 
a construct such as intelligence should demonstrate progressive increase. She further 
argues that it can be established by correlating with other instruments (also known as 
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convergent validity), and correlating with instruments with which it differs (also known 
as discriminant validity) (Engelberg et al., 1996, Anastasi, 1954). Construct validity can 
be established by analyzing the interrelationships of items in an instrument, in which it 
can be determined whether items are measuring the proposed construct (John and Soto, 
2007), this technique is called factor analysis.  
 
For the present study, construct validity can be determined by correlating with existing 
instruments, however, the difficulty which arises is, exactly how much correlation 
between the two instruments is required, that is, the exact estimate which will be neither 
high nor low. Similarly, to what extent a new instrument should be maximally different 
or not correlate with a dissimilar existing instrument. There is no agreed upon criteria for 
determining the preciseness of correlation or difference between instruments for 
establishing convergent or divergent validity. Using developmental changes to explain 
construct validity is more appropriate when research involves young children. Therefore 
for the present study, it is proposed to establish construct validity by undertaking factor 
analysis. 
 
4.2.2.4. Factor analysis 
Factor analysis is a method of grouping together variables which have something in 
common (Lee and Ashon, 2007). Factor analysis is of two types; exploratory factor 
analysis and confirmatory factor analysis. As the names suggest, in exploratory factor 
analysis, the aim is to explore the underlying dimensions of the construct or in other 
words, possible underlying structure in a set of interrelated variables. Confirmatory factor 
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analysis is used to test a proposed theory (Cohen, 2007). In other words, it starts with a 
hypothesis about the structure of data and those variables are selected which fit the 
structure or model. 
 
4.2.2.5. Methodological considerations of factor analysis 
In factor analysis, the first step involves examining the data to determine whether the data 
is suitable for factor analysis.  To determine the suitability of data, two tests are usually 
performed, Kaiser-Meyer-Olkin (KMO) or Bartlett's Test of Sphericity (Raykov and 
Marcoulides, 2010). Both these tests are used to examine the correlation between the 
items. The Kaiser-Meyer-Olkin ranges from 0 to 1, with 0.50 considered suitable for 
factor analysis (Blaike, 2003).  Bartlett's Test of Sphericity is a statistical test of 
significance which is used to examine the strength of correlation among items (Dennis 
and Bocarnea, 2005). The significance should be less than 0.5 which would indicate that 
there is some correlation between the items (Pett et al., 2003). For the present study, it is 
proposed to perform both Kaiser-Meyer-Olkin and Bartlett's Test of Sphericity to 
determine the suitability of data for undertaking factor analysis. 
 
If the data is suitable for factor analysis, then the method for exploring the factors (also 
called extracting the factors) is determined. Factors attempt to explain variance and 
variance is of three types: common variance, specific variance and error variance (Kline, 
1994). Common variance is the amount of variance which is shared by a set of items in 
the instrument, and specific variance represents variance which is specific to that item 
only and is not explained or associated with other variables, while error variance 
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represents variation resulting from imperfections of test measurement (Child, 1990). 
There are two models for extracting factors called component model and factor model. 
The component model, also called principle component analysis, attempts to explain all 
variance in the factors including common, unique and error variance and makes no 
distinction between common and unique variance (Pett et al., 2003). The factor model 
analyzes common variance among the items and attempts to separate the unique variance 
(Kline, 1994). Although, both methods can be used for extracting the factors,  but it is 
recommended to use principal components analysis (PCA) for establishing preliminary 
solutions (Gorusch, 1983). For the present study, the aim is to establish preliminary 
solution for the data, hence principal components analysis (PCA) is proposed as the 
extraction method. 
 
Sometimes it is also possible that when component model or factor model is applied, the 
components or factors extracted are equal to the number of items in the instrument or 
questionnaire. For example, if there are 15 items in the instrument, there can be 15 
components which have been extracted by principal components analysis (PCA). At this 
stage, the need arises to determine how many factors should be retained. Ideally, the aim 
is that the few factors should be retained which can explain the majority of the variance 
in the items (Pett et al., 2003).  
 
One method for determining the number of factors to retain is to use Kaiser’s 
Eigenvalues (Child, 1990). The term eigenvalue represents the amount of variance in all 
items which can be explained by the given components or factors (Pett et al., 2003). 
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According to Kaiser, only those factors should be selected for which Eigenvalues are 
greater than 1 because less than 1 value would account for less variance and would not 
help in reducing the items to smaller factors or components (Lee and Ashon, 2007). 
Another criterion is using cumulative percentage, to decide the number of factors to 
retain (Reise et al., 2000). In cumulative percentage, a researcher terminates extracting 
factors when a certain cumulative percentage is achieved, for instance 75% or 80%, 
however there are no definite guidelines for this approach (Hair, 1995, Pett et al., 2003).  
Still another criterion is the Scree plot, in which a researcher can terminate extraction of 
factors when there is a distinct break in the slope of the plot, also called “bend in the 
elbow,” (Cattell, 1966). For the present study, it is proposed to retain the factors by 
analyzing the eigenvalues and the scree plot, but not the cumulative percentage because 
there is no specific rule or guideline through which the exact number of factors to retain 
can be determined. 
 
After the decision on retaining the number of factors has been finalized, the next step 
requires interpreting the retained factors, by rotating them. In factor rotation, the purpose 
is to achieve a simple structure, which explains that each factor has high loadings of few 
items, and low loadings of the remaining items (Finch, 2006). For example, if a factor 
constitutes of 10 items, the values of some of the items should be high and some of the 
item values should be low. Pedhazur and Schmelkin (Pedhazur and Schmelkin, 1991) 
also emphasize that simple structure is achieved when each factor has high or meaningful 
loading for only some of the items and, each item has a high or meaningful loading on 
one factor only. It is also advised that a factor must have at least two or three items so 
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that it can be interpreted appropriately (Williams et al., 2010). According to Costello 
(Costello and Osborne, 2005), a factor with less than three items is a weak and unstable 
factor. There are two common factor rotational techniques, orthogonal rotations and 
oblique rotations. Orthogonal rotations minimize factors covariation; in other words, it 
produces factors which are not correlated. In oblique rotations factors covary- that is 
there is some correlation between factors (Floyd and Widaman, 1995). It is recommended  
to compare both rotational techniques, and then consider which rotation seems more 
appropriate - that is, provides a simple structure and facilitates in interpreting the factors 
(Kieffer, 1998). Further it is reported that usually both types of rotations produce similar 
results (Pett et al., 2003). For the present study, it is proposed to perform both orthogonal 
and oblique rotations and then determine which rotation facilitates in achieving a simple 
structure.  
 
4.2.3. Feasibility 
Feasibility indicates that “the assessment is practical, realistic, and sensible, given the 
circumstances and context,” (Norcini et al., 2011 (page 211)). It is not uncommon to 
carry out feasibility studies to explore how the device may perform in a realistic setting. 
Evidence suggests feasibility of an instrument can be determined by the time taken to 
complete an instrument (Wilkinson et al., 2008). Feasibility of an instrument can also be 
explored by estimating the cost of the instrument, or by exploring whether there was any 
difficulty in using the instrument, for example, considerable manpower or time resources 
(Snell et al., 2000). In essence, the aim of feasibility is to determine whether outcomes 
justify the resources that have been used.  For the present study, feasibility of the 
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instrument could be explored by estimating the cost, but before estimating the cost it is 
important to establish the reliability, validity, acceptability and educational impact of the 
instrument, in accordance with its assessment purpose. This is important because if the 
instrument does not produce valid and reliable results, its use in a practical setting is 
likely to be limited or perhaps it may not be used at all, hence, then cost estimation will 
not be required.  As the focus of this thesis is on the establishment of these properties for 
the instrument, it is proposed to determine feasibility by estimating the time taken to 
complete the instrument, and eliciting participants’ perceptions about the overall 
instrument. 
 
4.2.4. Acceptability 
Acceptability refers to the fact that “stakeholders’ find the assessment process and results 
to be credible,” (Norcini et al., 2011 (page 211)). An instrument can be feasible, that is, it 
is cost effective and takes less time to complete in a busy clinical setting, however, if it is 
not accepted by students or teachers, for example, if teachers think that content of an 
instrument is difficult for students in their setting, it is most likely to be discontinued or 
ignored. Similarly, it is also possible that assessment yields valid and reliable results, but 
the stakeholders who are clinical teachers are not satisfied with the results of assessment 
because they consist of student ratings only (Mcleod, 1991). Acceptability can be 
determined by eliciting stakeholders’ perceptions regarding the instrument either through 
respondents’ written feedback or by conducting interviews instrument (Dowling et al., 
2007, Nair et al., 2008). For this study, both written feedback and interviews could be 
used to determine acceptability. However, the aim is to seek in-depth feedback regarding 
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the instrument. Evidence indicates that interviews are more helpful if the aim is to seek 
in-depth information (Gill et al., 2008), therefore, it is proposed to conduct interviews 
from respondents. 
 
4.2.5. Educational Impact 
Educational impact refers to the “extent to which test results and feedback contribute to 
improve the learning strategy on behalf of the trainer and the trainee,” (Ahmed et al., 
2011(page 470)). Educational impact can demonstrate whether the assessment undertaken 
had any impact on learning among students (Yeow et al., 2011). For example, if for a 
certain assessment students or teachers perceive that it is not helping them in their 
learning or in fact it is adversely affecting learning, then that assessment can have a 
negative impact on student learning. To maximize the effectiveness of any assessment, it 
is important that it should be considered useful or demonstrates some positive educational 
impact (Weller et al., 2009). Educational impact can be determined by seeking trainees’ 
perceptions regarding the teaching assessment through written comments or by 
conducting interviews (Miller and Archer, 2010). Further perhaps it could be possible to 
determine educational impact by analyzing the teaching performance of trainees over a 
period of time. In this way, comparing past and recent teaching assessments of trainees it 
can be determined whether trainees have actually gained from the assessment. For the 
present study, the aim is to determine whether trainees perceived that undertaking a 
teaching assessment could facilitate them in improving their teaching abilities, therefore 
it is proposed to conduct in-depth interviews with trainees to explore their perceptions 
regarding the assessment. Educational impact could be explored by comparing past and 
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recent teaching assessments of trainees, however, for the present study, due to time 
constraints and lack of resources it is not possible to do so.  
 
4.2.6. Sample size 
Sample size depends on the purpose of the study (Cohen, 2007, Chada, 2006). For 
example, sample size will be different for ethnographic research as compared to an 
experimental study, which aims to observe the effects of a new drug. Once the purpose of 
the study is determined, it is followed by exploring the methodological options which are 
available for achieving the desired purpose. Within methodological options, researchers 
are provided with some suggestions for determining the sample of their study (Barlett, 
2001). For example, if the researcher intends to conduct in-depth interviews with 
participants, a small sample size can be sufficient and acceptable; however if the aim is to 
administer a survey, a large sample size can be required. In addition, the type of statistical 
tests a researcher attempts to undertake also informs their decision regarding the sample 
size (Macfarlane, 2003, Dell et al., 2002). Moreover sample size can be influenced by 
expenditure, time, resources, number of researchers, non response, and administrative 
support (Cohen, 2007). 
 
For this study the aim is to test reliability, validity, feasibility, acceptability and 
educational impact of the instrument. To fulfil these principles, it is proposed to 
determine the sample size by exploring methodological options available as well as the 
proposed statistical procedures. 
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In terms of reliability, it is proposed to undertake Generalizability analysis. Evidence 
does not indicate any specific guideline regarding sample size for such studies.  In the 
book on Generalizability study, Brennan has give examples of undertaking 
Generalizability analysis with small sample sizes (for example 15 participants) (Brennan, 
2001). Similarly, in their book Shavelson and Web, have given examples of undertaking 
Generalizability analysis with sample size of 15 and 20 participants (Shavelson and 
Webb, 1991). From the given examples, it can be drawn that Generalizability analysis 
can be undertaken with a minimum of 15 sample size.  
 
Regarding validity, the aim is to undertake factor analysis. Evidence indicates that  
sample size for factor analysis can be determined by absolute number of cases (N)  such 
as rule of 100, 150, 200, 300, 500, and it can also be estimated by subject to item ratio, 
such as ratio of 2:1, 3:1, 5:1, 10:1 (Pett et al., 2003). There is no definite guideline on the 
optimal number of items per subject, however both early and current evidence (Cohen, 
2007, Gorusch, 1983) recommends a minimum subject to item ratio of 5:1, although there 
is evidence of studies using ratio of 2 subjects per item (Costello and Osborne, 2005). 
Comrey and Lee (Comrey and Lee, 1992) provided a guideline to assess the adequacy of 
sample size (absolute sample size). They suggested 50=very poor, 100=poor, 200=fair, 
300=satisfactory, 500=very good and >1000=excellent. According to Tabachnick and 
Fidell (Tabachnick and Fidell, 2001) there should be at least 300 subjects for factor 
analysis. Gorshu (Gorusch, 1983) suggested having “a sufficiently large sample size so 
that anything that would be of interest for interpretation would be significant.” Costello 
and Osborne (Costello and Osborne, 2005) empirically tested the effect of sample size on 
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results of factor analysis and concluded that large sample sizes produce more accurate 
solutions. From these studies, it can be drawn that the evidence regarding sample size for 
factor analysis is varied. 
 
For the present study, it is proposed that there should be a minimum of 5 subjects per 
item as less than 5 subjects may not produce correct solutions. For the present study, it is 
hypothesized that a feasible and practical questionnaire will comprise of 20 or less items, 
hence the maximum sample size for undertaking factor analysis would be 100 trainees. 
But as stated earlier, that for determining generalizibility of an instrument, a minimum of 
five teaching assessments per specialty trainee is required. Therefore, if one specialty 
trainee would be assessed by five assessors, 100 trainees would be assessed by a total of 
500 assessors. However, the exact sample size can be established only after the number 
of items has been determined. 
 
To determine acceptability and educational impact, it is proposed to conduct interviews 
with respondents. For interviews, there is no definite guideline regarding the sample size. 
Sample size is often justified by interviewing respondents until similar themes or 
concepts emerge and no new information is observed from the data (Bowling, 2002). In 
one study, it was concluded that data was saturated (no new themes emerged) after 
conducting twelve in-depth interviews, and emerging themes within the data could be 
observed after six interviews, however, a homogenous sample was used in  the study 
(Guest et al., 2006). According to Green and Thorogood (Green and Thorogood, 2004 
(page, 120)), "the experience of most qualitative researchers is that in interview studies 
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little that is 'new' comes out of transcripts after you have interviewed 20 or so people." 
This is also supported in another study (Crouch and McKenzie, 2006) in which it was 
concluded that less than twenty interviews are sufficient for qualitative analysis. 
However, according to Morse (Morse, 1994), for semi-structured interviews, at least 
between 30-50 respondents are required. Further evidence indicates that data saturation is 
usually achieved with 60 or less participants (Mason, 2010).  
 
From these studies, it can be drawn that sample size may vary according to the type of 
interviews as well as according to the sample. For example, for a homogenous sample, 10 
or even less respondents may be sufficient, however, if the sample is heterogeneous then 
a larger sample may be required. For the present study, the sample size is heterogeneous 
as the aim is to conduct semi-structured interviews with trainees and assessors regarding 
the instrument.  Considering the diversity of sample size and the type of interview, a 
minimum sample size of 30 is proposed - that is 30 trainees and 30 assessors, however if 
required, further interviews will be conducted. 
 
4.2.7. Data collection  
Questionnaires can be administered by postal mail, self-administration or online (Bech 
and Kristensen, 2009, Kelly et al., 2003, Leung, 2001). If the researcher can conveniently 
access the target population, then self administrating questionnaires can be useful because 
researcher can answer any queries of participants, and if possible, also collect completed 
questionnaires (Neuman, 2006). However, if the participants are spread over a wide 
geographical area, and the  researcher has difficulty accessing them, then postal surveys 
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can be helpful (Williams, 2003). However, in postal surveys, participants are required to 
post the questionnaires and despite self stamped envelope to the researcher, response 
rates for postal surveys are generally low (Blumberg et al., 1974, Cook et al., 2009). 
Online web surveys have the potential benefit that participants can complete the survey 
online which can be collected by researchers online only (Wright, 2005), however, 
participants can come across technical glitches such as error messages, browser freeze or 
server crash (Bech and Kristensen, 2009). In essence, each of these methods has their 
potential benefits and limitations. The present study requires observation of a clinical 
teaching session, followed by immediate completion of the survey, hence, it would not be 
possible to conduct the survey online. Surveys could be self administrated to the 
participants, however, most of the participants are working in hospitals and the researcher 
has limited access to areas within hospitals. In addition, participants are spread across a 
wide geographical area, and administering surveys to individual participants would be 
expensive as well as time consuming, therefore, postal survey is proposed as the data 
collection method. 
 
4.2.8. Pilot testing the instrument 
A pilot test is a miniature version of a full scale study (van Teijlingen and Hundley, 
2002). Although an instrument can be directly field tested, however, it is recommended 
that the instrument should be pilot tested so that any problems can be identified earlier, 
and corrected accordingly (De Vaus, 2002). Pilot studies can serve a number of purposes: 
it can determine the exact steps or procedure involved in the large study, identify 
logistical problems which may occur, determine the resources required for the study, 
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identify any recruitment problems so that alterations can be made in the main study, 
determine whether the project is realistic and achievable, and assess the safety of the trial 
or procedure (Thabane et al., 2010, van Teijlingen and Hundley, 2002). In essence, a pilot 
study is a reflection of a field study in which a researcher can find answers to various 
queries, which can only be answered when they are practically implemented. Further 
evidence recommends a sample size of approximately 10-12 respondents for a pilot 
study, although, it can vary depending on the purpose of the study (Hertoz, 2008, Julious, 
2005).  
 
For the present study, the aim of pilot testing is to determine the layout of questionnaire 
only (font, organization of items and page layout-vertical or horizontal) and to obtain an 
overall in-depth feedback about the instrument by conducting interviews from both 
trainees and their assessors. Considering the purpose of the study, it is proposed that a 
minimum sample should not be less than 10 trainees and 10 assessors. 
 
In the next chapter, methods for conducting the study are described.  
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Chapter five 
Methods 
This chapter is divided in two sections. First section describes the methods of the first 
phase of the study (Delphi study) and the second section describes the methods of the 
second phase of the study (testing the instrument). 
  
  First section 
 
5.1. Delphi study 
 
5.1.1. Sample (panel of expertise) 
For the Delphi study, medical directors, training program directors, educational 
supervisors and specialty trainees were invited to participate in the study. An invitation to 
participate in the Delphi was sent via electronic mail to medical directors and training 
programme directors. Efforts were made to send invitation to all the medical directors 
and training programme directors in England. A total of 196 medical directors and 272 
training program directors were invited to participate in the study. (A copy of the 
invitation letter, participation information sheet and consent form is provided in 
Appendix 2). The contact address (email addresses) of medical directors was obtained 
through the hospital websites and of training programme directors from the postgraduate 
deaneries’ websites. Both the medical directors and the training program directors were 
requested to forward the invitation to the educational supervisors and the specialty 
trainees. The contact addresses (email addresses) of some of the educational supervisors 
(in total 71) were also obtained from both the deanery and the hospital websites. 
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Participation in the study was voluntary. Recruitment was carried out over a three month 
period. The majority of the participants responded to the invitation by either consenting 
or declining to participate in the study. However, for the few participants who did not 
respond, a follow-up invitation was sent after a period of three weeks.  
 
5.1.2. Delphi questionnaire  
The content of the questionnaire was developed by undertaking the review of the 
literature, which explored characteristics of effective clinical teachers, detailed in chapter 
3.  The content analysis of the attributes of effective clinical teachers resulted in 16 
themes (chapter 3). These themes were appropriately constructed into 16 items 
(statements). During item construction, attention was given to the wording of the items 
(statements), the language used and the order of the items, which may all bias response 
(Rattray and Jones, 2009). The items (statements) were worded clearly to avoid any 
ambiguity (DeVillis, 1991). Certain questions were avoided, such as those that lead or 
include double negatives or double-barrelled questions  (Lietz, 2009, Rattray and Jones, 
2009). Attention was also paid to the typology (including inter-line spacing, headings, 
font size) so that questions look attractive and are easily readable. The initial 
questionnaire was divided into two parts: in part one, participants were asked to indicate 
their clinical specialty and teaching experience; in part two, participants were provided 
with title of the study and a brief introduction followed by instructions for completing the 
questionnaire (a copy of the questionnaire is provided in the appendix 3). To maintain 
security of participants’ responses, the questionnaire was sent to all participants through 
secured university web service via survey monkey (SurveyMonkey.com) 
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5.1.3. Round one 
For round one, participants were sent a questionnaire consisting of the 16 items 
(statements) developed from the content analysis of the attributes of effective clinical 
teachers. Participants were asked to indicate their agreement or disagreement on a five 
point Likert scale regarding the importance of these items (statements) for effective 
clinical teaching among specialty trainees. Participants were also given the option to 
modify the wording of items. For this option, an open-ended statement (free text), 
specifically asking for any modifications was given after each item. Participants were 
also given the option to list any additional characteristics which they considered were 
pertinent to teaching among specialty trainees and not listed in the questionnaire. For this 
option, an open ended statement (free text) was provided at the end of the survey in 
which participants could give further feedback on any additional items.  
 
The total time duration for round one was five weeks. To maximise the response rate, 
participants were sent reminders after every two weeks, with the link attached in the 
email to avoid the inconvenience of opening the initial invitation. Along with the 
reminder, they were also sent the link of the survey to avoid the delay of again asking for 
the survey link. At the end of round one, responses of all participants were collected and 
analyzed to estimate consensus on each statement. Consensus was determined by 
calculating percentage of agreement and disagreement. Consensus was determined if 
80% of participants indicated a statement as “agree or strongly agree”. Qualitative 
analysis of participants’ comments was also undertaken. All the participants were sent the 
results of the round one of the Delphi study. 
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5.1.4. Round two 
Round two was different from round one because, on the basis of qualitative and 
quantitative analysis of round one, items had been reworded, removed and further added. 
The format of round two was similar to round one, in that participants were asked to rate 
the revised items on the Likert scale. They were given the option to modify wording of 
items by providing them “free text” after each item. They were also given the option to 
list any additional characteristics of effective clinical teaching, or give any further 
feedback by providing them “free text” at the end of the survey, (a copy of the 
questionnaire is provided in the appendix 4). The total time duration for round two was 
five weeks, and after a fortnight, a follow up reminder was sent to those participants who 
had not completed the round two. At the end of round two, responses of all participants 
were analysed to determine consensus for each item, by calculating the percentages of 
agreement and disagreement. Consensus was determined if 80% of participants indicated 
a statement as “agree or strongly agree”. All the participants were sent the results of the 
round two of the Delphi study. 
 
5.1.5. Round three 
The second round was followed by the third round, in which the aim was to ask 
participants’ opinions regarding the response format of the questionnaire, and also seek 
their feedback on the final suggested content of the instrument. To seek their feedback on 
the final suggested content of the instrument, participants were presented with open-
ended statement (free text) after each item and also at the end of survey. Regarding 
response format, participants were presented with two scales, Likert scale and visual 
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analog scale. For Likert scale, participants were given examples of three point, five point 
and seven point Likert scale, with descriptors as: unsatisfactory, poor, borderline, fair, 
satisfactory, good, very good and excellent. For visual analog scale, they were given a 
standard 10 cm line, with numbers from 1-10 and descriptors (same as above). 
Participants were asked to indicate their preferred scale with descriptors and the reason 
for choosing that response format, (a copy of the questionnaire is provided in the 
appendix 5). The time duration for round three was also five weeks, and after a fortnight, 
a follow up reminder was sent to those participants who had not completed round three. 
At the end of round three, responses of all participants were analyzed, by calculating 
percentage for both the visual analog scale and the Likert scale. All the participants were 
sent the results of the round three of the Delphi study. 
 
5.2. Pilot study 
The aim of the pilot study was to refine the instrument in terms of its fonts, icons, layout 
and organization. The instrument was piloted with 10 trainees and 25 assessors identified 
by those trainees.  A few participants suggested minor changes about the layout. During 
pilot testing, the aim was also to interview trainees and their assessors, however the 
majority of the respondents were unavailable for interviews. A few respondents did not 
consent for the interviews, while others who did consent for the interview were unable to 
give interviews at later dates for a variety of reasons, while those who did provide 
interviews were brief and hurried. Hence, there were three trainees and five assessors 
who provided interviews, of which only one trainee provided an in-depth interview. (A 
copy of the invitation letter, participation information sheet for specialty trainees and 
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assessors, consent form, interview schedule and the instrument for the pilot study is 
provided in appendix 6) 
 
5.2.1. Modifications undertaken as a result of pilot study 
Before field testing, the instrument was modified according to the feedback of the 
participants, that is more space was provided between items for writing the comments 
and the size of font was increased from 12 to 14 font size. 
 
During pilot study, it was realized that arranging interviews with participants was 
complex because they were either unavailable, or perhaps, not interested in giving 
interviews. It was anticipated that this similar problem would most likely also occur in 
the field study. This could become a major problem in the field study because to 
determine acceptability and educational impact interviews were intended.  In view of the 
practical difficulties of undertaking interviews in the pilot study, it was proposed to seek 
participants’ opinions regarding acceptability and educational impact in written format, 
by providing them open-ended questions at the end of the instrument. 
 
5.3. Ethical considerations 
Prior to beginning the study, the relevant ethics committee approval was obtained. The 
NHS Coventry and Warwickshire Research Ethics Committee (REC) gave their approval 
on 29
th
 September 2010. The REC reference number was 10/H1211/34. 
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     Second Section  
5.4. Testing the instrument 
After the pilot study, the next step required was testing the newly developed instrument. 
The aim of the field study was to test the instrument in terms of its validity, reliability, 
feasibility, acceptability and educational impact. This section describes the methods to 
test these properties.  
 
5.4.1. Recruitment 
A letter of invitation was sent (emailed) to specialty trainees across the West-Midlands. 
The invitation was sent through the training program directors as they are responsible for 
training the trainees. Training Program Directors were informed of the purpose of the 
study and requested to forward the invitation to trainees in their specialty. The contact 
addresses (email addresses) of training programme directors was obtained from the 
Deanery website. After every three weeks, a follow up email was sent, requesting them to 
encourage trainees to participate in the study. Recruitment was carried out over a four 
month period.  
 
Specialty trainees who consented to participate in the field study were given copies of the 
instrument (questionnaires with envelopes) tagged with a unique serial number. These 
instruments were either posted or handed personally to the trainee. The serial number was 
intended to maintain confidentiality of the trainee. The specialty trainee was instructed 
(formal written instructions) to distribute the instrument to assessors immediately before 
the teaching session. At the end of the teaching session, the assessors would return their 
115 
 
completed instrument in a sealed envelope to the trainee. The trainee could post the 
instruments to the researcher using a supplied pre-paid envelope, or if required, the 
researcher could personally collect the instruments from the trainee. (For the field study, 
the invitation letter and the consent form was the same as in the pilot study. A copy of the 
participation information sheet for specialty trainees, assessors and a copy of the field 
study instrument are provided in appendix 7.  
 
5.4.2. Reliability 
The reliability was estimated by the Cronbach’s Alpha and the Generalizability analysis. 
 
5.4.2.1. Cronbach’s Alpha  
The value of Cronbach’s alpha was calculated by using the Statistics Package for Social 
Sciences program (SPSS) version 19 (IBM, 2010) 
 
5.4.2.2. Generalizibility analysis 
To calculate the Generalizability coefficient it was necessary to identify independent 
factors and their interactions that could influence a trainee’s score. It was hypothesized 
that possible sources of variance in scores could result from  
 the trainees  i.e. consistent differences in teaching ability  
 the assessor i.e. consistent differences in stringency  
 the items i.e. consistent differences in difficulty 
 the interaction of  trainees with individual items i.e. varying aptitude of trainees 
between items 
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 the interaction of assessors with individual items i.e. varying item-specific 
stringency  
 the interaction of particular trainee/assessor combinations with individual items.  
 
As the purpose of the Generalizability analysis is to obtain the estimates of the sources of 
variance associated with using the instrument with any trainee or assessor, it is necessary 
to classify these factors as either ‘random’ i.e. a representative sample of a wider pool, or 
‘fixed’ i.e. an unrepresentative sample. Both trainees and assessors were random factors 
because they could be exchanged (generalized) with any other sample, similar to the ones 
used in the study. The items in the instrument had been carefully selected and were not 
intended to be generalized to a larger pool of similar items, therefore for this study the 
items were considered as fixed. 
 
The Generalizability analysis was performed using the software, G strings IV (Bloch and 
Geoff, 2011). The G strings IV was used to calculate the variances and estimate the 
Generalizability coefficient. SPSS can also be used to estimate the variances, however it 
cannot calculate the Generalizability coefficient. Using the individual variances from the 
Generalizability analysis, it was possible to carry out a Decision study (D-study) and 
examine the effect of varying the numbers of assessors and/or items on the 
Generalizability coefficient.  
 
 
 
117 
 
5.4.3. Validity 
5.4.3.1. Factor analysis 
For the present study, the content validity was established by the Delphi study.  
Exploratory factor analysis was used to determine the construct validity. Exploratory 
factor analysis was performed using the Statistics Package for Social Sciences program 
(SPSS) version 19 (IBM, 2010). The steps taken to perform factor analysis are described 
below. 
 Both Kaiser-Meyer-Olkin (KMO) and Bartlett's Tests of Sphericity were carried 
out to determine whether the data was suitable for factor analysis.  
 Having confirmed the suitability of the data, principal components analysis (PCA) 
was used to extract the factors. 
 In order to decide how many factors to retain, Eigenvalues > 1 and Scree plot   
were observed.  
 After deciding on the number of factors to retain, both oblique-promax 
(correlated) and orthogonal-varimax (uncorrelated) rotation was undertaken and 
results compared to determine the most suitable rotation.  
 In factor rotation, the aim is to achieve a simple rotation structure. The criteria for 
simple rotation is (Costello and Osborne, 2005, Pett et al., 2003);  
 Items should load substantively (>0.30) on only one factor. 
 Each factor should have either high item loadings (values) or low item 
loadings, but less intermediate item loadings on other factors. 
 Each factor should have at least three item loadings on it. 
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 Lastly the items within each component were reviewed to identify an 
appropriate descriptive label for the component. 
 
5.4.4. Feasibility 
The feasibility of the present instrument was determined by calculating the time taken to 
complete the instrument. This was undertaken by asking participants both the specialty 
trainees and their assessors (at the end of instrument) to write the time taken to complete 
the instrument. Further to determine the feasibility, participants were asked the following 
question: “Did you find any problem/s in completing the instrument (questionnaire)?”  It 
was proposed to undertake content analysis of the feedback to the question to identify any 
recurring themes or words. 
 
5.4.5. Acceptability  
The acceptability of the instrument was determined from the qualitative analysis of open-
ended comments (given at the end of instrument) from both the specialty trainees and 
their assessors in response to the following question: “In your opinion, is this teaching 
assessment an acceptable method of assessment or not?” It was proposed to undertake 
content analysis of the feedback to the question to identify any recurring themes or 
words. 
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5.4.6. Educational impact 
The educational impact was also qualitatively assessed by collecting the responses of 
both the specialty trainees and their assessors to the following question, which was given 
at the end of the instrument: “In your opinion, can this teaching assessment have any 
impact on teaching of trainees?” For this question also, it was proposed to undertake 
content analysis of the feedback to the question to identify any recurring themes or 
words. 
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    Chapter six 
This chapter describes the results of the study. It is divided into two sections. The first 
section describes the results of the Delphi study, while the second section describes the 
results of the field study. 
  First section 
 
6.1. Results of the Delphi study 
 
6.1.1. Results of round one 
A total of 112 respondents participated in the first round of the Delphi study of which 24 
were medical directors, 32 training program directors, 29 educational supervisors and 27 
specialty trainees  Respondents came from a wide range of clinical specialties – 
anesthesia, medicine, surgery, obstetrics and gynaecology, pediatrics, radiology, 
pathology, psychiatry and general practice. Figure 3, presents the percentage of 
participants from different clinical specialties.  Figure 4, presents the respondents’ mean 
teaching years experience. The minimum number of teaching years experience of 
respondents were five years and the maximum was twenty six years. 
 
In the round one of the Delphi study, respondents were asked to indicate their agreement 
or disagreement with the 16 statements. They were also asked to write any additional 
characteristics not listed, or modify and suggest alternate wordings for the existing 
statements.  
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                                     Figure 3:   Percentage of respondents according to clinical specialties 
 
 
 
 
 
 
 
 
 
 
        Figure 4: Mean teaching years experience  
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Table 4, presents the results of round one of the Delphi study. Consensus was determined 
if 80% respondents indicated a statement as “agree or strongly agree.” Results of round 
one indicate that except on one statement, “displays appropriate and relevant sense of 
humour,” there were 80% or above consensus on all the other statements. 
 
Table 4:  Results of the first round of Delphi study in percentage 
Statements Strongly 
agree 
   agree undecided disagree Strongly 
disagree 
Communicates effectively with students/ trainees (listens 
attentively, answers clearly and explains logically with 
reason). 
 
64.29 
 
34.51 
 
1.21 0 0 
Expresses enthusiasm towards teaching and learning. 58.92 
 
37.57 
 
3.56 0 0 
Promotes active engagement of students during learning 
 
26.85 
 
64.28 
 
7.24 
 
1.62 
 
0 
Avoids favoritism, racism, negative criticism and 
discrimination. 
 
58.57 
 
36.14 
 
3.71 
 
1.57 
 
0 
Provides ongoing, honest and constructive feedback to 
student/trainees. 
 
58.92 
 
38.53 
 
2.57 
 
0 
 
0 
Illustrates appropriate professional and ethical conduct. 
 
50 
 
46.42 
 
3.57 
 
0 
 
0 
Adjusts teaching to learners’ needs whilst taking account of 
the learning objectives/outcomes. 
 
46.43 
 
44.64 
 
7.14 
 
1.79 
 
0 
Stimulates reflection, problem solving, self-directed and 
independent learning skills. 
 
51.78 
 
37.51 
 
8.92 
 
1.78 
 
0 
He/ She is clinically competent (has sound analytical, 
diagnostic, therapeutic and reasoning skills). 
52.21 
 
42.42 
 
 
5.35 
 
0 0 
Is a good role model for students/trainees. 41.07 
 
51.78 
 
7.14 
 
0 
 
0 
Demonstrates adequate clinical and medical knowledge. 35.71 
 
53.57 
 
3.57 
 
5.36 
 
1.79 
 
Remains up to date with knowledge of developments in 
the field. 
 
66.07 
 
25.32 
 
8.64 
 
0 
 
0 
Is able to teach in diverse settings (bedside, operating 
theatre, wards) and involves patients in  teaching (if 
relevant) 
 
32.14 
 
51.79 
 
14.29 
 
1.79 
 
0 
Teaches concepts and builds skills in an organized manner. 
 
51.78 
 
33.92 
 
10.71 
 
3.57 
 
0 
Maintains amiable, polite and considerate attitude with 
students/trainees. 
 
33.36 
 
59.44 
 
7.28 
 
0 
 
0 
Displays appropriate and relevant sense of humour. 19.64 
 
48.21 
 
19.64 
 
8.93 
 
3.57 
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Analysis of the comments indicated that no significant modifications were required 
except for minor wording/phrasing changes for some statements. However, there was one 
statement “displays appropriate and relevant sense of humour,” on which respondents 
suggested that it is not an essential attribute because many good teachers do not 
necessarily demonstrate humour. For example, one comment was, “don't think it is a 
necessity, have met some excellent teachers without any sense of humour,” and another 
comment was, “humour is difficult - it leavens the monotony - but I'm not sure it is 
essential. You can be a perfectly good teacher with zero sense of humour.” 
 
 Respondents also recommended removing another statement “demonstrates adequate 
clinical and medical knowledge,” because the statement, “is clinically competent (has 
sound analytical, diagnostic, therapeutic and reasoning skills),” was thought to indicate 
similar attribute. Respondents also advised that a statement which could highlight the use 
of aids and resources for teaching should be included. In this regard, example of the 
comments included; “Able to utilize appropriate teaching aids,” and, “appropriate use of 
visual aids, media.”  
 
Hence, prior to the second round, one statement was included “demonstrates appropriate 
use of teaching aids and resources,” while two other statements, “displays appropriate 
and relevant sense of humour,” and “demonstrates adequate clinical and medical 
knowledge,” were removed. 
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6.1.2. Results of round two 
In the second round, respondents were again asked to indicate their agreement or 
disagreement with the statements, taking into account the results from first round - that is 
others’ opinions regarding the items. Respondents were also informed that they could 
further modify existing statements or include additional attributes if required.  
 
There were 105 respondents who responded in the second round of Delphi study. The 
respondents who did not participate in the second round were three medical directors, two 
educational supervisors and two specialty trainees.  
 
Table 5, presents the results of the respondents. On all the statements there was 80% and 
above consensus. There were no statements on which respondents disagreed or strongly 
disagreed. Respondents did not provide any further comments or modification to the 
statements presented in the second round. 
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Table 5: Statements which achieved > 80% agreement in the second round of Delphi 
Statements Strongly 
agree 
   agree undecided disagree Strongly 
disagree 
 
Communicates effectively with trainees 
 
74.57 
 
25.46 
 
0 0 0 
Expresses enthusiasm towards teaching and learning. 58.71 
 
41.32 
 
0 0 0 
Promotes active engagement of trainees during learning 26.41 
 
73.62 
 
0 
 
0 
 
0 
 
Avoids favoritism, criticism and discrimination 
43.85 
 
 
56.21 
 
 
0 
 
0 
 
0 
Provides constructive feedback to trainees. 
 
77.35 
 
22.71 
 
0 
 
0 
 
0 
Demonstrates professional and ethical conduct. 57.12 
 
42.90 
 
0 
 
0 
 
0 
Adjusts teaching to learners’ needs  52.41 
 
47.68 
 
0 
 
0 
 
0 
Stimulates reflection and problem solving skills. 
 
34.46 
 
64.31 
 
1.26 
 
0 
 
0 
Demonstrates clinical competence (sound analytical, 
diagnostic, therapeutic and reasoning skills) appropriate for 
the stage of training 
 
78.93 
 
21.16 
 
0 
 
0 0 
Is a good role model for trainees 33.13 
 
66.87 
 
0 
 
0 
 
0 
Remains up to date with knowledge of developments in the 
field 
 
71.21 
 
28.82 
 
0 
 
0 
 
0 
Is able to teach in diverse settings (bedside, operating 
theatre, wards) and involves patients in teaching (if relevant). 
 
41.1 
 
57.11 
 
1.86 
 
0 
 
0 
Teaches concepts and skills in an organized manner. 46.21 
 
51.31 
 
2.57 
 
0 
 
0 
Demonstrates appropriate use of teaching aids and resources 
    and resources 
36.17 63.83 0 0 0 
Maintains polite and considerate attitude with trainees. 
 
34.828 
 
65.27 
 
0 
 
0 
 
0 
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6.1.3. Results of round three 
In the third round, respondents were presented with the final result of statements to be 
included in the instrument. They were asked to give feedback (open ended statements) on 
the final suggested content of the instrument. In this round, they were also asked to 
indicate their preferred scale for the instrument and state their reason for choosing that 
scale. Respondents were given two scales: Likert scale and Visual Analog scale. After 
they indicated their preferred scale, they were asked to choose from the given variations 
of that scale or they could also suggest their variation of that scale. For example, if a 
respondent had indicated their preferred scale, Likert scale, they were then taken to three 
different types of Likert scale. They could either then choose the Likert scale from the 
given three types or suggest another variation of Likert scale.  
 
A total of 103 respondents participated in the third round of the Delphi study. Among the 
respondents who did not participate in the third round were three medical directors, two 
educational supervisors, three specialty trainees and one training program director. Figure 
5, presents the results of respondents. 
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Figure 5:   Percentage of preference for response format 
 
 
 
 
 
 
 
 
 
 
From the 103 respondents, 86 respondents (83.5%) indicated the visual analog scale as 
their preferred scale for the instrument, while 15 respondents (16.5%) indicated Likert 
scale as their preferred scale. 
From the 86 respondents who indicated visual analog scale as their preferred format, 71 
respondents (82.56%) preferred option one (figure 6), while only 15 respondents 
(17.44%) preferred option two (figure 7). 
 
Figure 6: Option one of visual analog scale 
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Figure 7: Option two of visual analog scale 
 
 
 
 
One of the common reasons for preferring the visual analog scale was that it gives 
gradation to response options in contrast to the Likert scale. For example, some of the 
comments were: “continuous therefore greater flexibility”, “easier to fit 'in-between' 
scores, not so dependent on exact labels chosen, intuitive to use”, “there is more 
opportunity for discrimination as you can mark any point along the line” and “visual 
analog scale allows for 'fine tuning' of response”.  Some of the comments from 
respondents who preferred Likert scale were “familiar scale for surveys”, “more used to 
using it”, and “VAS is usually preferred for pain scale”.  
 
There was limited feedback on the final statements. Among the respondents who did 
provide feedback, examples of the comments were “this is fine,” “nothing to add more,” 
“pretty much of what constitutes effective clinical teaching,” and “nothing to add more.” 
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     Second Section 
 
6.2. Results of the field study 
 
6.2.1. Descriptive results 
A total of 137 specialty trainees consented to participate in the study, but 83 trainees 
returned the instruments (response rate 60.1%), and 68 trainees returned completed 
assessments (response rate 50%). Each of these trainees had provided five completed 
assessments of their teaching session, resulting in a total data set of 340 completed 
instruments. The trainees were at different stages of their training, ranging from year 1 
through to year 6. The relative numbers in each year is shown in Figure 8 below.   
                   
 
                    Figure 8:   Number of trainees according to year of training 
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The trainees were from different clinical specialties that included anesthesiology (7), 
medicine (14), surgery (6), gynaecology and obstetrics (11), pediatrics (16), pathology 
(2), radiology (3) and psychiatry (9).  
 
        Figure 9:  Percentage of trainees from different clinical specialties 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9, presents the percentage of trainees from different clinical departments. Trainees 
were assessed for minimum time duration of 15 minutes to a maximum of 60 minutes. 
This took place in different teaching settings that included in the ward, at the bedside or 
in a lecture setting.   
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     Table 6: Descriptive statistics of the data  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The average rating (range) for all 15 items was 4.20 (SD = 0.44), with mean ratings for 
individual items ranging from 7.498 to 8.711. Overall, the assessors scored the trainees 
on a wide range from 3.0 to 9.7 on the visual analog scale. 
 
 
 
 
 
 
 
 
 
Items 
Min Max Range 
 
Mean 
Std. 
Dev 
Communicates effectively with trainees  
 
5.0 9.0 4.0 7.498 1.0730 
Teaches concepts and skills in an organized manner 
 
5.0 9.0 4.0 7.666 .9399 
Promotes active engagement of trainees during learning 
 
5.0 9.0 4.0 7.576 .9952 
Maintains polite and considerate attitude with trainees 5.0 9.0 4.0 7.615 .8760 
Demonstrates clinical competence  (sound analytical, diagnostic, 
therapeutic and reasoning skills )appropriate for the stage of 
training 
 
5.0 9.0 4.0 7.707 .7574 
Expresses enthusiasm towards teaching and learning 
 
6.0 9.0 3.0 7.742 .6727 
Provides constructive feedback to trainees 
 
5.0 9.0 4.0 7.693 .7740 
Avoids favoritism, criticism and discrimination 
 
5.0 9.0 4.0 8.006 .9585 
Is a good role model for trainees 
 
5.0 9.5 4.5 8.225 .8657 
Stimulates reflection and problem solving skills 
 
5.0 9.7 4.7 8.121 1.0051 
Demonstrates appropriate use of teaching aids and resources 
 
5.0 9.6 4.6 8.166 1.1011 
Adjusts teaching to learners’ needs  
 
5.0 9.5 4.5 8.345 .9838 
Is able to teach in diverse settings (bedside, operating theatre, 
wards) and involves patients in  teaching (if relevant) 
 
5.0 9.6 4.6 8.613 .8843 
Demonstrates professional and ethical conduct 
 
5.0 9.6 4.6 8.784 .8241 
Remains up to date with knowledge of developments in the field 5.0 9.6 4.6 8.711 .9510 
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6.2.2. Results of Generalizability analysis  
The internal consistency of the scores between the 15 items i.e.  Cronbach’s alpha was 
0.902.  
The Generalizability coefficient was calculated to be 0.92 with 15 items and using five 
assessors.  Table 7, presents the estimated variances for each of the factors identified 
from the Generalizability study analysis. The proportion of the total variance due to 
differences in the trainees overall teaching performance (t) was 28%, while differences in 
assessors stringency for the same trainees (a:t) was 4%. Item variation constituted 18% of 
variance, while trainees’ aptitude for specific items (txi) constituted 16% of the total 
variance. The largest source of variance 36% resulted from a combined interaction 
between assessors/ items and trainees (axi:t). 
 
                                           Table 7:   Estimated variance from G study  
  
 
 
Source of 
Variation 
 
Variance 
 
 
Percentage of variance 
t 
 
0.2789 
 
28% 
a:t 
 
0.04388 
 
4% 
 
i 0.18436 
 
18% 
txi 
 
0.16211 
 
16% 
axi:t 
 
0.3631 
 
36% 
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The purpose of the D study was to estimate the effect of changing the number of 
assessors and items on the reliability. The results in Table 8 show that with five assessors 
and 15 items, the reliability estimate becomes 0.92. However, increasing the number of 
assessors beyond three has only a minor effect on the reliability 
    
Table 8:  D study-reliability estimates with different numbers of assessors and items 
 
 
Number of assessors 
 
Number of items 1 2 3 4 5 
 
5 0.65 0.75 0.8 0.82 0.83 
 
10 0.74 0.83 0.87 0.88 0.90 
 
15 0.78 0.86 0.89 0.91 0.92 
 
 
6.2.3. Results of factor analysis 
For the present study, the Kaiser-Meyer-Olkin (KMO) was 0.760, (less than 0.50 is not 
considered acceptable) and the Bartlett's Test of Sphericity was large  (4202.262 , p = 
0.0000), and the significance of the value p < 0.5 indicating the suitability of data for 
performing factor analysis.  
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Principle component analysis was the method for extraction of the components. In order 
to determine the number of components to retain, both Kaiser’s Eigenvalues > 1 and 
Scree plot were observed. Table 9, presents the total amount of variance in the items that 
is explained by 15 extracted components.  
 
Table 9: Total variance explained in the items 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
According to the rule of Kaiser Eigenvalues > 1, only four components should be 
retained, because they were greater than 1 (as shown in column marked ‘total variance’). 
However, if the Scree plot (Figure 10) was observed, it becomes flat after third 
component, indicating that three components should be retained. 
Components 
 
Total variance  
 
Percentage of 
Variance 
 
Cumulative 
percentage 
 
1 6.391 42.608 42.608 
2 2.844 18.961 61.569 
3 1.224 8.158 69.727 
4 1.134 7.561 77.288 
5 .781 5.207 82.495 
6 .549 3.658 86.152 
7 .488 3.256 89.409 
8 .407 2.717 92.125 
9 .312 2.081 94.206 
10 .233 1.556 95.762 
11 .204 1.362 97.124 
12 .156 1.043 98.167 
13 .111 .738 98.905 
14 .109 .729 99.634 
15 .055 .366 100.000 
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        Figure 10 
 
 
To clarify whether to retain four components or three, factor rotation was undertaken - 
that is, oblique rotation (in which components are correlated) and orthogonal rotation (in 
which components are not correlated) was performed for both four and three components.  
Both four and three components were analyzed according to the following criteria 
(Costello and Osborne, 2005, Pett et al., 2003). 
 
i. Items load substantively (>0.30) on only one component. 
ii. Each component should have either high item loadings (values) or low item loadings, but 
less intermediate item loadings on other components. 
iii. Each component should have at least three item loadings on it. 
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Tables 10a and 10b, present orthogonal (uncorrelated) and oblique (correlated) rotation 
respectively for four components and, Tables 11a and 11b, present orthogonal 
(uncorrelated) and oblique (correlated) rotation respectively for three components.      
 
 Table 10a: Orthogonal rotation with four components 
 
Items 
Components 
1 2 3 4 
Is able to teach in diverse settings (bedside, operating 
theatre, wards) and involves patients in  teaching (if relevant) 
.840 .159 .168 .019 
Demonstrates professional and ethical conduct .839 .081 .315 .036 
Adjusts teaching to learner’s needs  .723 -.159 .150 .348 
Remains up to date with knowledge of developments in the 
field 
.713 .327 .156 .073 
Is a good role model for trainees .564 .426 .546 -.232 
Maintains polite and considerate attitude with trainees .122 .907 .156 .142 
Communicates effectively with trainees  .114 .856 .097 .289 
Promotes active engagement of trainees during learning .311 .790 .001 .323 
Expresses enthusiasm towards teaching and learning -.173 .520 .401 .472 
Provides constructive feedback to trainees .202 -.034 .865 .077 
Demonstrates appropriate use of teaching aids and resources .261 .169 .776 .229 
Stimulates reflection and problem solving skills .570 .110 .625 -.065 
Avoids favoritism, criticism and discrimination .545 .313 .588 -.212 
Demonstrates clinical competence  (sound analytical, 
diagnostic, therapeutic and reasoning skills )appropriate for 
the stage of training 
 
.118 .231 .041 .827 
Teaches concepts and skills in an organized manner .063 .406 .016 .786 
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Table 10b: Oblique rotation with four components 
Items 
 
Components 
 
1 2 3 4 
Is able to teach in diverse settings (bedside, operating theatre, 
wards) and involves patients in  teaching (if relevant) 
.886 .061 -.072 .011 
Demonstrates professional and ethical conduct 
 
.853 -.062 .126 .037 
Adjusts teaching to learner’s needs  
 
.852 -.350 .056 .400 
Remains up to date with knowledge of developments in the field 
 
.718 .261 -.084 .038 
Maintains polite and considerate attitude with trainees 
 
-.065 .979 -.045 .007 
Communicates effectively with trainees  
 
-.030 .907 -.084 .168 
Promotes active engagement of trainees during learning 
 
.245 .824 -.236 .220 
Provides constructive feedback to trainees 
 
-.040 -.249 1.004 .071 
Demonstrates appropriate use of teaching aids and resources 
 
.036 -.031 .851 .201 
Stimulates reflection and problem solving skills 
 
.423 -.046 .558 -.084 
Expresses enthusiasm towards teaching and learning 
 
-.380 .452 .467 .396 
Avoids favoritism, criticism and discrimination 
 
.352 .224 .454 -.269 
Is a good role model for trainees .364 .366 .368 -.305 
Demonstrates clinical competence  (sound analytical, diagnostic, 
therapeutic and reasoning skills )appropriate for the stage of 
training 
 
.168 .098 .063 .825 
Teaches concepts and skills in an organized manner .076 .318 .002 .755 
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Table 11a: Orthogonal rotation with three components 
Items 
Components 
1 2 3 
Communicates effectively with trainees  .847 .241 .035 
Promotes active engagement of trainees during learning .807 .178 .252 
Teaches concepts and skills in an organized manner .804 -.137 .198 
Maintains polite and considerate attitude with trainees .796 .360 -.010 
Expresses enthusiasm towards teaching and learning .714 .277 -.170 
Demonstrates clinical competence  (sound analytical, diagnostic, 
therapeutic and reasoning skills )appropriate for the stage of training 
 
.691 -.165 .285 
Is a good role model for trainees .179 .807 .341 
Avoids favoritism, criticism and discrimination .104 .801 .342 
Provides constructive feedback to trainees .031 .759 .116 
Stimulates reflection and problem solving skills .037 .732 .432 
Demonstrates appropriate use of teaching aids and resources .280 .698 .189 
Adjusts teaching to learners’ needs  .069 .143 .782 
Is able to teach in diverse settings (bedside, operating theatre, wards) 
and involves patients in  teaching (if relevant) 
 
.108 .389 .754 
Demonstrates professional and ethical conduct .061 .489 .753 
Remains up to date with knowledge of developments in the field .278 .374 .622 
 
  
 
 
 
 
 
 
 
 
139 
 
   Table 11b: Oblique rotation with three components 
Items 
Components 
 
1 2 3 
Communicates effectively with trainees  
 
.852 .146 -.102 
Teaches concepts and skills in an organized manner 
 
.847 -.323 .183 
Promotes active engagement of trainees during learning 
 
.801 .019 .161 
Maintains polite and considerate attitude with trainees .785 .299 -.179 
Demonstrates clinical competence  (sound analytical, diagnostic, 
therapeutic and reasoning skills )appropriate for the stage of training 
 
.725 -.362 .299 
Expresses enthusiasm towards teaching and learning 
 
.725 .262 -.329 
Provides constructive feedback to trainees 
 
-.086 .823 -.072 
Avoids favoritism, criticism and discrimination 
 
-.035 .797 .164 
Is a good role model for trainees 
 
.044 .793 .154 
Stimulates reflection and problem solving skills 
 
-.103 .703 .289 
Demonstrates appropriate use of teaching aids and resources 
 
.178 .699 .003 
Adjusts teaching to learners’ needs  
 
-.015 -.067 .832 
Is able to teach in diverse settings (bedside, operating theatre, 
wards) and involves patients in  teaching (if relevant) 
 
-.006 .215 .732 
Demonstrates professional and ethical conduct 
 
-.070 .334 .709 
Remains up to date with knowledge of developments in the field .185 .210 .573 
 
 
Comparison of both the four components rotation and the three components rotation 
indicated that the three components fulfilled the defined criteria, hence it was proposed to 
retain three components instead of four components.  
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For the present study, as both the orthogonal rotation (uncorrelated rotation) and the 
oblique rotations (correlated rotation) were presenting almost similar results, a question 
was raised as to which rotation should be preferred. For this study, oblique rotation was 
proposed because by analyzing the items it was observed that the items are not entirely 
uncorrelated. For example, “providing constructive feedback” and “communicating 
effectively with trainees” are related to some extent because one aspect of providing 
useful feedback requires the ability to communicate effectively with students. Evidence 
also supports oblique rotations in measurement of behaviour because “behavior is rarely 
partitioned into neatly packaged units that function independently of one another,” 
(Costello and Osborne, 2005 (page 3)). Table 10b, presents the oblique rotation of three 
components. Further analysis of the correlation between the components (table 11) also 
supported that the items were not entirely uncorrelated hence oblique rotation was 
justified.  
                        Table 12: Correlation between the components 
 Components 1 2 3 
1 1.000 .318 .259 
2 .318 1.000 .486 
3 .259 .486 1.000 
 
Each component was also subjected to reliability testing to determine its internal 
consistency and all the three components demonstrated acceptable level of internal 
consistency. The value of Cronbach’s Alpha for component 1 was 0.883, component 2 
was 0.874 and component 3 was 0.842.  
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6.2.4. Results of feasibility 
To determine the feasibility of the instrument, respondents (specialty trainees and 
assessors) were asked to indicate the total time taken to complete the instrument. The 
minimum time taken to complete the instrument was three minutes, and the maximum 
time taken to complete the instrument was eight minutes. The average (mean calculated) 
time taken to complete the instrument was 5 minutes. Qualitative analysis of the 
comments indicated that none of the respondents had any difficult in completing the 
instrument. Content analysis of the feedback of the participants did not indicate any 
recurring words or themes. 
 
6.2.5. Results of acceptability 
The acceptability of the instrument was determined by analyzing respondents’ (specialty 
trainees and assessors) comments regarding the instrument. The majority of the 
respondents’ feedback about the instrument was brief. Analysis of qualitative feedback 
indicated that none of the participants found it an unacceptable method of assessment. All 
the comments were positive, indicating that respondents found it an acceptable method of 
assessment in clinical settings. Examples of the comments of respondents were: “I think 
this could be really helpful for us who are trying to improve their teaching,” “for me this 
is a very nice and acceptable way of assessment,” “yeah it is a good way of assessment,” 
“acceptable and useful,” “it is a quick and easy way” and “good teaching tool.”  As the 
feedback of the respondents was brief, it was not possible to elicit any in-depth 
information about the instrument. However the feedback was content analyzed to 
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determine any recurring words or themes. From the content analysis, recurring words 
identified were; acceptable, useful, and good tool. 
 
6.2.6. Results of educational impact 
Educational impact of the instrument was also determined by analyzing specialty 
trainees’ and assessors comments regarding the instrument. Respondents’ comments 
regarding the educational impact were brief which did not elicit in-depth feedback. 
However analysis of the feedback indicated that all the trainees and assessors considered 
it a teaching assessment which could help trainees in improving their teaching skills 
during their training period. There was no negative feedback from the respondents. 
Examples of the comments of the trainees were: “this should become a part of our 
training program as it can improve our teaching”, “I want to improve my teaching and 
through this I can identify where I need further improvement”, “this should be ongoing to 
enable good teaching”, “I found it useful”, and “it can definitely help in my teaching”. 
The feedback was content analyzed to identify any recurring words or themes. The 
recurring words identified were; helpful, excellent, ongoing, and positive impact. 
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Chapter seven 
Discussion  
 
7.1. Summary of the thesis 
The focus of the study was on the assessment of effective clinical teaching among 
specialty trainees because they are extensively involved in teaching, but they are not 
prepared sufficiently for their role as a teacher. The implication is that they may not be 
able to teach effectively. The importance of effective teaching has been reported by 
different studies, which emphasize that effective teaching is likely to result in effective 
learning.  This is because effective clinical teaching constitutes of certain skills and 
practices which can propel students to learn effectively. Hence, effective clinical teachers 
are vital for facilitating learning among students and result in effective learning. This 
highlights the importance of assessing teaching to determine whether clinical teachers are 
teaching effectively or not. 
 
Specialty trainees in their role as teachers may attempt to teach effectively because they 
are interested in teaching. However, their insufficient preparation for their role as a 
teacher may prevent them from teaching effectively. Hence, they may require feedback to 
improve their teaching. Conversely, trainees may be outstanding teachers and hence, their 
teaching excellence should be rewarded to sustain their motivation in teaching. 
Therefore, assessment of clinical teaching can be used to provide feedback and to reward 
effective teaching. For this purpose, the need arose to develop an instrument for 
assessment of teaching among specialty trainees. However, before developing a new 
instrument, existing clinical teaching instruments were reviewed to determine if an 
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existing instrument could be used to measure attributes of effective clinical teaching. The 
existing instruments were reviewed according to the content and the assessment criteria - 
that is the content of instrument should attempt to measure attributes of effective clinical 
teaching, and the instruments should fulfil the standards of assessment - reliability, 
validity, feasibility, acceptability and educational impact. From the review, it was 
concluded that the content of existing instruments did not capture the entire domain of 
teacher effectiveness. In addition, none of the instruments entirely fulfilled the standards 
of assessment. Hence, the need arose to develop a new instrument which led to the 
development of the research question:  
Is it possible to devise an instrument to measure the teaching ability of specialty trainee 
doctors? 
 
For the present study, the content of the instrument was developed by undertaking 
content analysis of the attributes of effective clinical teachers, and then further validating 
those attributes by seeking consensus from a panel of experts, including medical 
directors, training program directors, educational supervisors, and specialty trainees from 
a wide range of clinical specialties, including medicine, surgery, gynaecology and 
obstetrics, pediatrics, anesthesiology, psychiatry, pathology and radiology across 
England. The developed instrument was then tested for reliability, validity, feasibility, 
acceptability and educational impact.  
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7.2. Aim of the chapter 
This chapter is divided into two sections: the first section aims to discuss the results of 
the first phase of the study - the Delphi study, and the second section discusses the results 
of the second phase of the study - the field study. 
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  First Section  
7.3. Delphi study       
The Delphi study was undertaken to gain consensus on the teaching attributes of specialty 
trainees. From the content analysis, (in chapter three) attributes of effective clinical 
teachers were drawn up; the purpose of the Delphi study was to seek the opinions of 
relevant experts on the content, thereby addressing the issue of content validity. For the 
present study, Delphi methodology was used as a consensus seeking method as compared 
to nominal group technique and consensus development conference because respondents 
were spread over a wide geographical area and gathering them in one place was difficult, 
expensive and time consuming. 
. 
7.3.1. First round 
In the first round of Delphi study, the majority of the respondent indicated agreement 
(agree/strongly agree) with the statements. However, there was one statement on which 
respondents differed in their opinions. This statement was related to the sense of humour. 
Although a majority of participants did indicate their agreement for this statement as 
important for teaching, other respondents either strongly disagreed or disagreed, while 
the remaining participants were undecided. Further analysis of respondents’ comments 
suggested that humour is not essential for teaching. These results indicate that in order to 
teach effectively, there are certain attributes which can be considered essential, while 
other attributes can be deemed desirable. It also draws attention to the fact that the Delphi 
study as a methodology allowed respondents to differentiate between essential and 
desirable items.  
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In the Delphi study, the way in which consensus was defined meant that items were either 
supported or they were removed, there was no way of providing any gradation in 
responses. In retrospect, respondents could have been provided with gradation in 
responses options (response format) which would have potentially allowed them to 
differentiate between items in terms of their importance. Alternatively, it would have 
become difficult for them to respond because cognitively it is a more challenging task for 
the respondents (Streiner and Norman, 2008). For example, it becomes difficult to grade 
between response options such as very important, important, somewhat important, less 
important, not important. However, if respondents were asked to differentiate the items 
using terms such as, very important, moderately important or less important, it may have 
been possible for them to grade the items.  
 
Sometimes in surveys, respondents can be inclined to indicate their agreement with 
statements because respondents can be busy and may not have time to read all the items, 
or perhaps, it is simply easier to indicate agreement (termed as acquiescence) except in 
those areas that stand out as being very different (Streiner and Norman, 2008).  In the 
present study, it is possible that respondents also did this, but the fact that respondents 
also indicated disagreement and undecided for some of the statements, and differentiated 
between statements in terms of agreement, (that is they indicated strongly agree for some 
statements and agree for others) and further indicated that two statements, “demonstrates 
adequate clinical and medical knowledge,” and “is clinically competent (has sound 
analytical, diagnostic, therapeutic and reasoning skills)” were not entirely different from 
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each other suggests that respondents were not merely agreeing with the statements - that 
is providing acquiescent answers. The minor modification in the phrasing and wording of 
statements suggested by respondents also indicates that respondents were not providing 
acquiescent answers. 
 
Further in the first round, analysis of respondents’ comments suggested the inclusion of a 
statement regarding whether a trainee demonstrates appropriate use of teaching aids and 
resources (including patients if relevant).  There is little existing evidence indicating that 
clinical teachers should demonstrate appropriate use of teaching aids and resources, and 
neither there is any evidence which indicates excluding this statement. It is possible that 
this attribute hasn’t previously been explored, and one of the reasons for this lack of 
evidence may be that the use of teaching aids or resources is perceived to be associated 
with classroom based or lecture based settings, and the use of these resources may not be 
relevant at a patient’s bedside in the wards, or in the operating theatres in hospitals, or in 
the clinical settings. However, in the present study respondents did indicate it as relevant 
to clinical teaching which suggests that the appropriate use of teaching aids and resources 
is important because some clinical teaching also takes place in a lecture based setting. 
Another possible reason may be that respondents perceived that teaching resources can 
facilitate in making a teaching-learning session interesting or interactive, hence trainees 
should be able to utilize all resources appropriately. Alternatively, it may be that 
respondents considered that as students’ learn by observing patients and their problems 
(implying that patients can act as ‘resources for teaching’), trainees as teachers should 
ensure patients are available (and have given consent to be observed) before undertaking 
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clinical teaching rounds. Despite the absence of supporting evidence, this statement was 
included because the majority of respondents provided feedback as well as indicated their 
consensus for including this statement, which in essence, was the purpose of the Delphi 
study. The fact that respondents provided feedback to include this statement also 
indicates that Delphi as a methodology propelled them to actually think and consider the 
statements that are important for effective clinical teaching. 
 
7.3.2. Second round 
In the second round of the Delphi study, there were no statements on which respondents 
indicated disagreement. However, there were a few statements on which respondents 
indicated “undecided”. These statements were “stimulates reflection and problem solving 
skills”, “teaches concepts and skills in an organized manner”, and “is able to teach in 
diverse settings”. Although the percentage of undecided responses was small this may 
indicate that some respondents were not certain about these statements. One of the 
reasons may be that respondents considered these characteristics as complex for trainees, 
requiring some teacher training or experience and understanding of teaching, which may 
not be possible to undertake during their specialty training, hence indicating “undecided” 
for these characteristics. But the fact that the majority of respondents indicated, that 
trainees should demonstrate these characteristics during their training, indicates, that 
these characteristics are not practically so complex that trainees may find it difficult to 
gain competency during their training. Also, it is possible that respondents were grading 
these attributes and used “undecided” when they didn’t fully agree, but didn’t disagree 
either. In other words, these attributes could have been slightly less important than others. 
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However, this does indicate that a more detailed understanding of the thinking of the 
respondents would have facilitated in the interpretation of a finding like this. For 
example, one way of doing this could have been to add a text box to be completed when a 
respondent indicated ‘undecided’, to ask them to provide feedback as to why they 
considered the statement as undecided. In this way, it would have been possible to gain 
some understanding of respondents’ thinking regarding that statement. 
 
7.3.3. Third round 
The aim of the third round of the Delphi study was to seek respondents’ opinions 
regarding the response format of the instrument, and also seek their feedback on the final 
items of the instrument. Respondents did not provide any further feedback on the 
statements. One of the reasons for this could be that the finalized items did not require 
any further feedback. Another possible reason could be that as respondents had provided 
feedback on the previous two rounds, in this round, they possibly lost interest in 
responding. Perhaps another reason, that respondents did not provide any feedback was 
because in this round they were not asked to rate the statements because in the second 
round consensus had been achieved. If respondents had been asked to indicate, for 
example, whether they were satisfied or unsatisfied, with these items and also asked to 
give a reason for indicating satisfied or unsatisfied, it would have been possible to elicit 
their feedback regarding these items. 
 
In this round respondents were also given two response format options, visual analog 
scale and Likert scale. Despite the frequent use of Likert scale in attitude measurement 
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(Bowling, 2002), in this study, respondents preferred a visual analog scale. The main 
reason respondents preferred a visual analog scale was because it provides more 
sensitivity in discriminating among responses. Those who preferred Likert scale indicated 
it as being “familiar scale for surveys”, and perceived visual analog scales as pain 
measurement scales. These results further indicate that Delphi methodology was 
successful in propelling the respondents to consider their responses before answering.  
 
Respondents were also given the option to state the descriptors (if they preferred) for 
their chosen response format. For Likert scale, respondents did provide some descriptors, 
however for the visual analog scale, respondents did not provide any descriptors. One 
reason for this could be that respondents were satisfied with the given scale and its 
descriptors. Alternatively, it is also possible that they did not consider that descriptors are 
actually important because the 10cm line, from 0-10 is perhaps self-explanatory - that is 0 
indicates below average or poor while 10 excellent.  
 
7.3.4. Limitations 
For the Delphi study, effort was made to include medical directors, training program 
directors, educational supervisors and specialty trainees. However, there were problems 
with recruitment. One problem was that some of the medical directors’, training program 
directors’ and educational supervisors’ contact addresses were not available online - that 
is on hospitals and deaneries websites; therefore it was not possible to invite them to 
participate in the study.  Although administrators of deaneries and hospitals websites 
were requested to forward the invitation for participation to the training program directors 
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and educational supervisors, there is a possibility that some of them may not have 
received the invitation.  Similarly specialty trainee recruitment was not easy. One of the 
reasons was that directly contacting the trainees was not accessible to the researcher. 
They could be contacted either via training program directors, educational supervisors 
and medical directors or by administrative staff of hospitals. Therefore, it is likely that 
some of them may not have received the invitation.  Furthermore, even if they did receive 
an invitation, participation was voluntary and many may have preferred not to participate 
in the study.  Hence, a self-selected population consented to participate in the study. This 
can raise questions about the credibility of the results from the study.  Evidence indicates 
that results of Delphi study are credible if the panel of expertise have relevant knowledge 
and experience regarding the topic (Hsu and Sandford, 2007), and it involves those 
individuals in the decision making process who are most likely to be affected by the 
decision of Delphi study (Powell, 2003, Hasson et al., 2000). In addition, Delphi study is 
based on the assumption that several people are less likely to come to wrong conclusions 
or decisions (Hasson et al., 2000). In the present study, more than 100 respondents 
participated in the study and the respondents who participated in the study were directly 
or indirectly involved in clinical teaching and had knowledge and experience of teaching 
in clinical settings. Additionally, respondents were from various clinical specialties 
including; medicine, anesthesia, surgery, obstetrics and gynaecology, pediatrics, 
radiology, pathology, psychiatry and general practice. If they were from one specialty, 
this could have raised question about the generalizibility of the results to other clinical 
specialties. Hence, it can be concluded that the results of the Delphi study are credible. 
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The results of the present study can be compared with other studies. In one Delphi study, 
(Boendermaker et al., 2003) the attributes “stimulates the trainee”, “is a good role 
model”, “is good at giving feedback”, “is able to communicate well with the trainee,”  
and “is able to provide structure”, corroborates the results of the present study. Similarly, 
Delphi results of another study (Yeates et al., 2008), “is clinically up-to-date and 
competent”, “possesses good communication and listening skills”, “when appropriate 
allows students to be involved with (rather than passively observe) clinical learning 
opportunities”, “avoids favouritism”, “is an appropriate role model of clinical practice 
when teaching in a clinical environment”, and “takes account of diversity of learning 
needs whilst teaching”, supports the results from the present study. The results of these 
studies also differ because taking account of their study objective, they have listed 
additional characteristics of clinical teachers. The focus of one study (Boendermaker et 
al., 2003) was on characteristics of competent general practice trainers, and therefore, 
they explored competencies required from general practice clinical teachers only, while 
the focus of the other study (Yeates et al., 2008) was on the skills and practices of clinical 
teachers of medical undergraduate in secondary care. These studies have not focused 
exclusively on the attributes of effective clinical teaching among specialty trainees, and 
hence, it is likely that they have certain characteristics which are more relevant for 
clinical teachers who are consultants or general practitioners, than those who are teaching 
as trainees.  
 
7.3.5. Conclusion 
The Delphi study was undertaken to gain consensus on the attributes of effective clinical 
teaching among specialty trainees. Although, the content analysis (in chapter three) 
154 
 
resulted in identification of themes which reflected effective clinical teaching, they were 
the outcomes of a single individual, and therefore, the Delphi study was undertaken to 
further validate those outcomes. Another reason for undertaking Delphi study was for 
political reasons because stakeholders prefer to be involved in the development of a tool 
or instrument which they might ultimately use in their setting. To some extent Delphi 
methodology allowed respondents to identify essential and desirable items for effective 
clinical teaching. However, by removing those statements on which there was somewhat 
less agreement, this instrument should be considered to be concentrating on attributes 
considered essential rather than all possible attributes of clinical teaching.  
 
In retrospect, it is appropriate to consider whether a different methodology should have 
been used to seek consensus, for example, consensus development conference or nominal 
group technique. These methods are expensive, but even if expense is managed, 
gathering respondents’ in one place is difficult (Wallace, 2001). In addition, both these 
methods require a skilled facilitator and can also be influenced by dominant personalities 
(Potter et al., 2004, Gallagher et al., 1993). Thus taking account of the limitations of these 
alternative methods, it is concluded that the use of Delphi as a consensus method is 
justified.  
 
The present study used Delphi method to seek consensus on attributes of effective 
clinical teaching. Although consensus was attained on 15 attributes, however, Delphi as a 
method could have been further used to differentiate between essential and desirable 
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attributes. Delphi could have been further used to seek respondents’ reasons for their 
answers. This would have facilitated in providing further interpretation of the results.  
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 Second Section  
7.4. Field study 
In the present study, the percentage of response rate of trainees was 50%. One of the 
likely reasons for this drop out is the time constraints of specialty trainees. On one hand, 
they are required to fulfil their clinical responsibilities, while on the other, they are also 
required to complete their training as they are themselves learners. In addition to this, 
some of them are also involved in research work. Another likely reason is that, some 
trainees have limited teaching because of their specialty (for example in histopathology 
there are fewer teaching activities as compared to general medicine) and so have limited 
opportunities to use the instrument.  
 
The developed instrument consisted of 15 items to be marked on a visual analog scale. 
The results from the present study indicate that majority of the respondents scored the 
trainees either in the middle or at the right end of the scale. Few assessors scored the 
trainees on the left end of the scale. One plausible explanation for this can be that all the 
trainees were actually good teachers and scored well on their teaching assessment. 
Another possible reason could be that assessors were hesitant in scoring the trainees at 
the extreme end of the left hand scale. Evidence indicates that assessors tend to avoid 
extreme negative end of the scale (Copeland and Hewson, 2000, Litzelman et al., 1998). 
This raises the question whether the use of visual analog scale was justified or not. The 
reason for using visual analog scale was because evidence indicates that it provides more 
sensitivity in discriminating the responses (Celenza and Rogers, 2011) and the Delphi 
respondents also indicated a preference for using visual analog scale as compared to 
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Likert scale. In the present study, although majority of the responses were either in the 
middle or right end of the scale, however for the visual analog scale respondents could  
discriminate with precision,  for example 6.5 or 7.2, as compared to Likert scale in which 
their responses are restricted to whole numbers, for example 4 or 5 or 6. However, the 
fact that majority of trainees scored either in the middle or at the right end of the scale, 
this can possibly introduce bias. One way to address this can be to use some other form of 
visual analog scale, for example, a scale from 1-10 in which only extreme ends are 
labelled, such as poor or excellent. But even with minimal labelling, it is likely that 
assessors would avoid the left end of the scale. Another possible option can be not to 
label the numbers, but then assessors would have difficulty in comprehending what the 
numbers 1 or 10 represents, hence labelling is required. Another alternative would be to 
use a non-linear scale, which can be labelled with descriptors, however, the descriptors 
would require a precise definition so that assessors do not find difficulty in distinguishing 
between descriptors, for example between good and fairly good, or excellent and 
outstanding.  Alternatively, Likert scale can be used, however, evidence indicates that the 
use of right end of the scale is a common occurrence with this scale (Copeland and 
Hewson, 2000). Another option can be to use a scale in which scoring begins with, for 
example,  average, above average, good etc, however as the tendency is to score on the 
right end of the scale, it is likely that using such a scale may not make a significant 
difference. This may imply that despite using different scales, it is difficult to minimize 
this bias and majority of scores may fall between middle and high end of the scale. 
Having acknowledged this, for the present study, in a practical setting, the aim is to 
facilitate trainees to improve their teaching and not to measure their absolute 
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performance, and identify who is good teacher and who is bad teacher. Trainees are not 
proficient teachers, rather they are in a stage of learning and if they are scored at the 
extreme left end of the scale, this can be discouraging and may propel them to avoid 
teaching. Hence, for the present study, if the scores fall between the middle and right end 
of the scale, practically it does not make a significant difference, implying that the use of 
visual analog scale for the present study is justified. 
 
During field testing, respondents assessed the trainees in various clinical settings and 
there was no option to record “not applicable” or “further comment”. For example, the 
item, “is able to teach in diverse settings (bedside, operating theatre, wards)”. This item 
indicates that the trainee is able to teach in diverse settings, however, it is possible that 
the respondent had not observed the trainee in those settings and the option of “not 
applicable” would have allowed him/her to indicate so. Further it is also possible that the 
respondent had observed the trainee in just one setting, for example, bedside and not in 
operating theatre. The option of “further comment” or “observed in one setting”, could 
have allowed the respondent to indicate in which setting he/she had observed the trainee. 
It could be argued that the addition of such an option can encourage people to avoid 
committing themselves and choosing this option frequently. This can be supported by the 
fact that some of the existing instruments have not included this option in their 
instruments (Nation et al., 2011, Stalmeijer et al., 2010). A few instruments have used 
this option in their instrument (Copeland and Hewson, 2000, Newman et al., 2009) which 
may imply that the items are not generic across various clinical specialties. For the 
present study, if this option was included in the instrument, it is not likely to significantly 
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affect the generalizibility of the instrument because the instrument has been developed to 
assess those teaching abilities which are considered essential and generic across clinical 
specialties. In other words, the items in the instrument have been developed in a way 
which can be applied across all clinical specialties. However for this item, the option of 
“observed in one setting” or “further comment” would allow respondents to indicate in 
which setting they have observed the teaching.  
 
Before the field study, pilot study was conducted to determine the layout of the 
questionnaire and to obtain an overall in-depth feedback about the instrument by 
conducting interviews from both the trainees and assessors. In retrospect, in pilot study, 
interviews could have been used to determine the acceptability and educational impact of 
the instrument, but as stated earlier, a minimum of 60 participants were required (30 
trainees and 30 assessors). And even with a sample size of 60 participants, it was not 
definite that acceptability and educational impact could be achieved, and more 
participants could be required. Hence, it was proposed to measure these properties via 
field study, because for testing construct validity (that is factor analysis), a large sample 
size was required and therefore field testing was necessary. This also allowed the testing 
of all these properties through the field study.  
 
7.4.1. Validity 
The use of factor analysis in establishing construct validity has been supported by 
literature (Anastasi, 1954, Child, 2006, Pett et al., 2003). In the present study, exploratory 
factor analysis was used to identify the interrelationships among items on the teaching 
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instrument in an attempt to establish the construct validity. The clinical teaching 
instrument consisted of 15 items. Exploratory factor analysis identified three components.  
The three components were labelled according to their items. The first component which 
consisted of six items was labelled “teaching and learning milieu”, and the items within 
this component were: communicates effectively with trainees; teaches concepts and skills 
in an organized manner; promotes active engagement of trainees during learning; 
maintains polite and considerate attitude with trainees; demonstrates clinical competence  
(sound analytical, diagnostic, therapeutic and reasoning skills) appropriate for the stage 
of training; expresses enthusiasm towards teaching and learning. The second component 
was “teaching skills” and consisted of five items. These items were: provides 
constructive feedback to trainees; avoids favoritism, criticism and discrimination; is a 
good role model for trainees; stimulates reflection and problem solving skills; 
demonstrates appropriate use of teaching aids and resources. The remaining four items 
constituted a third component entitled “learner orientated”. These were: adjusts teaching 
to learners’ needs; is able to teach in diverse settings (bedside, operating theatre, wards) 
and involves patients in teaching (if relevant); demonstrates professional and ethical 
conduct; remains up to date with knowledge of developments in the field. 
 
Although every attempt was made to label the components according to the items within 
those components, the labeling of components did involve subjective interpretation which 
implies that it can vary from person to person. An alternative would be, not to label the 
components, and state it, as component A or component 1. Although this can be 
performed, but it is recommended to label the components so that it can facilitate in 
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defining the factor, rather than simply stating it as factor A or factor 1 (Pett et al., 2003). 
Although subjective interpretation cannot be completely eliminated, one way to minimize 
it, is to seek advice of other people, for example peer review it.  Although, it could be 
argued that peer review would also involve subjective interpretation but the assumption is 
that several people are less likely to come to a wrong decision than a single person 
(Murphy et al., 1998). For the present study, the labeling of the components was 
discussed between the supervisor and the investigator and after debating at length, it was 
concluded that the existing labels suitably represent the items within the components.  
For future studies, one way to deal with this subjectivity would be to use a “steering 
group” (in other words, a peer review) for any research project and this group could deal 
with potential issues of subjectivity. 
 
The results of the present study are based on exploratory factor analysis. As the name 
suggests exploratory factor analysis explores the data and presents the initial results 
(components). In order to further confirm the results, confirmatory factor analysis is 
recommended (Child, 2006, Pett et al., 2003). As this was not undertaken in the present 
study, it can be questioned whether the findings presented are likely to be true or not. By 
comparing the results of the present study with the existing literature it is possible to 
answer this question.  In one study (Zuberi et al., 2007), the factors “general teaching 
skills”, and “establishing a learning milieu in clinics”, supports the two factors, learning 
and teaching milieu and teaching skills identified in the present study. Similarly, in 
another study (Nation et al., 2011) identification of the factor “teaching skills”, parallels 
the component of teaching skills in the present study, while Litzelman’s (Litzelman et al., 
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1998) identification of the factor “learning climate”, corroborates the component, 
learning and teaching milieu in the present study.  However, there is absence of existing 
literature for the third component, learner-orientated. One of the possible reasons for this 
can be that this component has not been previously identified and is the outcome of the 
present study only. Alternatively, it is also possible that this may not be a component and 
there may be two components only; teaching and learning milieu and teaching skills. But 
in order to ascertain, whether it is a separate component or not, confirmatory factor 
analysis is required. 
In addition to these components, some of the studies have also identified other 
components as a result of factor analysis. For example, Nation (Nation et al., 2011) 
identified the components patient interaction and professionalism, while Litzelman 
(Litzelman et al., 1998) identified control of teaching session, communication of goals, 
promoting understanding and retention, evaluation, feedback, self-directed learning and 
teacher’s knowledge, and Zuberi (Zuberi et al., 2007) further identified the components 
clinical competence of instructor and clinical teaching skills. One of the plausible 
explanations for these additional components can be that some of these studies developed 
their items according to a predetermined structure. For instance, Litzelman (Litzelman et 
al., 1998) developed the items according to the seven categories of an educational 
framework, while Nation (Nation et al., 2011) developed the items according to the 
CanMeds framework (Frank, 2005). In other words, the predetermined framework guided 
their development of the items and this may have resulted in additional components. 
Conversely, the findings of similar factors from a range of studies (even if some did use a 
framework) suggests that the findings from the present study are likely to be true (albeit 
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third component still requires confirmation) and that the instrument demonstrates 
construct validity. However confirmatory factor analysis is required to further ascertain 
these components. 
 
7.4.2. Reliability 
The use of Generalizability study to determine reliability has been supported by the 
literature (Brennan, 2001, Crossley, 2002, de Oliveira Filho et al., 2008). This is because 
a Generalizability study allows simultaneous measurement of multiples sources of 
variance in complex performance. Thus, considering that the purpose of the present study 
was to measure performance which was expected to be influenced by various sources of 
variance, the use of a Generalizability study to identify the different sources of variance 
and find strategies to maximize the reliability coefficient is justified.  
 
For the present study, it was hypothesized that the possible sources of variance could 
result from the trainees; assessors; items; the interaction of trainees with individual items 
i.e. varying aptitude of trainees between items; and the interaction of particular 
trainee/assessor combinations with individual items. Year of trainees or specialty of 
trainees, or specialty of assessors were not hypothesized as potential sources of variances, 
therefore, these were not further explored, and this is supported by other studies 
(Copeland and Hewson, 2000) (de Oliveira Filho et al., 2008) in which trainees; 
assessors; items and their interaction are identified as potential sources of variances. 
Considering that the present study is measuring trainee teaching abilities, hence, it would 
be expected that the year of trainee would be incorporated in trainee experience (and 
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thereby year of training).  The purpose of measuring year of assessors is to identify any 
differences in scoring of assessors (that is, stringency or leniency in scoring), and this has 
been discussed below. 
 
For the present study, clinical specialty was not considered a potential variance because 
the instrument has been developed to measure generic clinical teaching. However in 
retrospect, clinical specialty could be a potential variance because in some specialties 
trainees get less exposure to teaching and this could affect the reliability. Likewise in 
some clinical specialties, assessors (consultants) could be less involved in teaching as 
compared to other specialties and this may affect their scoring. Hence, the future study 
could attempt to explore whether clinical specialty is a potential variance or not in cases 
of both the trainees and the assessors. 
 
For the present study, the highest source of variance (36%) was due to the combined 
interaction between assessor, item and trainee. This source of variance is usually referred 
to as residual unexplained error and is considered as an “idiosyncratic sensitivity” which 
assessors display towards certain items or trainees, or perhaps both (Crossley et al., 2002, 
Crossley et al., 2007). This error potentially undermines the instrument because it is not 
absolutely clear how it can be reduced or minimized. Copeland  (Copeland and Hewson, 
2000), also reported that the highest source of variation in their study was due to the 
interaction between assessor, item and trainee. This suggests that this is an inherent 
problem when using humans to judge human behaviour in almost all types of assessment. 
This leads to consider whether using one group or type of assessors, such as all students, 
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may have reduced the variance. It might have done to some extent; however, it can be 
argued that students may still interpret items differently at their subjective individual 
level, which may imply that individual perspective and subjectivity is a trait which is 
present in all assessors regardless of their academic status or level. Hence, using similar 
assessors may not ultimately reduce the variance significantly. It may also be possible to 
minimize this variance by reducing the number of assessors, for example, as shown in D 
study (chapter six), assessors can be reduced to two and even one with only a limited 
impact on generalizability. However, reducing the number of assessors to one can raise 
questions about acceptability - two or three assessors are more likely to be acceptable.  
Finally, perhaps training the assessors to interpret items in similar ways might reduce the 
variance.  However, it is important to recognise that in a practical setting it is difficult to 
train assessors to interpret items similarly, and therefore, it may not be feasible to do so.   
 
The second highest source of variance for this instrument represented the differences 
between students’ teaching ability across assessors and items which accounted for 28% of 
the variance.  This source of variance is ideally expected to be the highest source of 
variance because it would indicate that each trainee is performing differently from other 
trainees. In other words, it demonstrates that the instrument is able to discriminate 
between trainees of different abilities. For the present study, it could be argued that 
because participation was voluntary, therefore, only those trainees who were good 
teachers consented to participate and this resulted in decreased variance. However, the 
scores of trainees did fall across a range (that is from 3 till 10 on the visual analog scale) 
indicating that there was a range of teaching ability amongst participants, thereby 
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undermining the argument that voluntary participation has decreased the variance (albeit 
not totally because most of the trainees did get good scores). Another argument could be 
that teaching ability was influenced by assessors’ subjectivity, (that is leniency or 
stringency in their marking).  In the present study, the trainees self-selected their 
assessors, and it is possible that they selected those assessors who would be lenient in 
their marking, but when variance due to assessors’ subjectivity was estimated, it was 
almost negligible (4%) indicating that assessors’ subjectivity did not influence the results. 
If this variance was large, then it would have indicated that trainees’ performance is 
influence by  assessors subjectivity (Crossley et al., 2007).  
 
Trainees’ performance on individual items constituted 16% of variance. Evidence 
indicates that this variance shows that a trainee may perform better on some items as 
compared to other items because of their aptitude or ability for those items (Crossley, 
2002). In the present study, variance due to items was estimated to be 18%. This source 
of variance reflects that there can be differences in items, in terms of their level of 
difficulty (Crossley et al., 2007).  In other words, some items can be more difficult than 
other items, for example communicating effectively can be more difficult than 
maintaining a polite attitude. This sort of level of variance is very much as expected and 
therefore not a problem (Copeland and Hewson, 2000). 
 
If the results of present study are compared with the existing studies, it is observed that 
the Generalizability coefficient is comparable with that described in other studies 
considering similar instruments. In one study, the G coefficient was 0.94 with 10 items 
167 
 
(de Oliveira Filho et al., 2008), while in another study, the G coefficient was 0.935 with 
15 items (Copeland and Hewson, 2000). By calculating D study, they further concluded 
that with one assessor, the reliability estimate would become 0.742 (Copeland and 
Hewson, 2000). In the present study, the Generalizability coefficient is 0.92, when the 
instrument consists of 15 items and each trainee is assessed by five assessors. If the 
number of assessors is reduced to one, the Generalizability coefficient becomes 0.78. It is 
recommended that assessments which are used to make decisions about individuals 
should demonstrate high reliability. Nunnally recommended reliability of 0.70 when the 
instrument is used for research purposes and 0.90 when used for clinical purposes 
(Nunnally, 1978), while Weiner and Stewart suggested 0.85 (Weiner and Stewart, 1984).  
From these recommendations, it can be concluded that the purpose of the assessment will 
determine what level of reliability is required – the higher the stakes of the use of the 
outcomes, the higher the reliability required. For the present study, the aim was to 
develop an instrument which could provide feedback to trainees to improve their teaching 
performance. Hence, considering the purpose of instrument, a reliability estimate of 0.78 
can be considered appropriate. Having said so, in a practical setting, using one assessor 
may be feasible, but it may raise the question of acceptability of one assessor considering 
the risk of bias associated with using one assessor only.  
 
 Items can also be reduced, and as shown in the D study (chapter six) the reliability 
coefficient does not change significantly. However, these items provide comprehensive 
feedback to trainees in their teaching performance and by reducing the number of items, 
there is a risk that trainees may not be provided complete feedback. Conversely, it can be 
168 
 
argued that in order to provide comprehensive feedback to trainees, 15 items are 
insufficient. To provide comprehensive feedback to trainees, 15 items could be broken 
down into a large number of sub-themes to allow comprehensive feedback, but this raises 
problems with feasibility because in a busy practical clinical setting, this can be time-
consuming and it may become inconvenient and impractical for both the trainees and 
assessors to undertake teaching assessment. Therefore, in the present instrument, the 
number of items for assessment of effective clinical teaching is appropriate. 
 
Hence, it can be concluded that although the results of Generalizabilty study suggests that 
this instrument is reliable, there is a risk that voluntary participation may have influenced 
the results and the results appear to be more reliable than they actually are.  Therefore, it 
is difficult to be entirely confident that the results would be similar if this study was to be 
repeated with random samples of trainees and their assessors.  
 
For the present study, undertaking test retest reliability was not possible and, in 
retrospect, this is a potential limitation of the study. However, there were a number of 
practical problems.  In order to undertake test-retest reliability, trainees had to be willing 
to undertake the teaching assessment. For majority of trainees, undertaking one 
assessment was not easy due to their clinical responsibilities, and therefore, undertaking a 
second assessment would potentially be even more difficult. Even if they had consented 
for a second assessment, arranging assessors to assess their clinical teaching is equally 
difficult because assessors have their time constraints and are not easily available. Even if 
somehow assessors had been arranged, the problem persists of determining the optimal 
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time interval for conducting the second assessment.  Evidence indicates that the optimal 
time interval varies between hours to a year (Marx et al., 2003). In addition to this, 
teaching ability is a characteristic which can be easily influenced by extraneous variables, 
for example teacher training or interest in teaching, and therefore, it is likely that there 
will be some difference between both assessments.  For example, if there is too little time 
between both assessments, the assessors would remember their previous responses and 
likely to give similar responses. Alternatively, if the time duration is too long, their 
teaching ability might change as a result of any other factors, for example, by simply 
gaining more experience in teaching. 
 
7.4.3. Feasibility 
Feasibility of the instrument was determined by calculating the average time taken to 
complete the instrument. The average time taken to complete the instrument was five 
minutes. This indicates that in a busy clinical setting, this instrument offers a practical 
method of assessment. Feasibility was also explored by analysing if participants had any 
difficulty in completing the instrument. Participants’ feedback indicated that none of 
them had any difficulty in completing the instrument. In addition, in a busy clinical 
setting, it is anticipated that one or two assessors would be feasible for teaching 
assessment. The results of the present study showed that it is possible to conduct this 
teaching assessment with two or fewer assessors (as determined by the D study in the 
reliability analysis, in chapter six).  
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Feasibility could have been further tested by undertaking a formal cost evaluation of the 
instrument. As the name suggests, cost evaluation determines the overall cost of an 
instrument if it is used in an educational setting (Shumway and Harden, 2003). The 
procedure of cost evaluation determines the cost of implementation, data collection, 
scoring and communicating results to teachers when the instrument is used in an 
educational setting (Goe et al., 2008). However, a prerequisite of cost evaluation is to 
determine, for example, how many assessors will be required, how much time is needed, 
whether assessors require any training prior to assessment, how many teaching 
observations are required etc. In the present study, it was not possible to estimate a cost 
evaluation at the same time as determining the other properties of the instrument because 
the prerequisites of cost evaluation had to be fulfilled first.  Hence, taking account of the 
time taken to complete the instrument and the number of assessors required, it can be 
concluded that the instrument is feasible; however future study should attempt to address 
the issue of cost evaluation. 
 
7.4.4. Acceptability  
For the present study, the acceptability was determined by analysing open-ended 
comments of participants. The methodology originally proposed for testing acceptability 
was to conduct the interviews with respondents to explore their perceptions regarding 
acceptability. However, during the pilot study some practical problems were identified; 
majority of the respondents were unavailable for interviews, those who did consent for 
interviews often could not give an  interview for some reason, while others gave brief (5 
minutes or less) interview and only a few were available to provide in-depth interview. 
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This could become a major problem in the field study, and in view of the practical 
difficulties of undertaking interviews in the pilot study, it was proposed to seek 
participants’ opinions regarding in written format, by providing them open-ended 
questions at the end of the instrument. In this way, it would be possible to gather some 
information about the instrument. 
 
 One of the findings which can be drawn from this study is that arranging face to face 
interviews can be a challenge, particularly for this sort of study. The reasons for this, for 
example, are prior commitments, or last minute change of plans, or simply disinterest. 
Evidence confirms that face to face interviews are difficult to organize and set up 
(Burnard, 1994). Also they can be expensive and interview bias may influence the 
interview (Bowling, 2002). An alternative could be telephone interviews. Evidence 
indicates that telephone interviews are useful because they are cost effective, have easy 
access over a wide geography and to participants who are hard to reach because of their 
work schedules (Novick, 2008). However, there are a number of limitations of 
conducting telephonic interviews including; lower response rate; less opportunity to 
explore the topic or question; distractions for the participants; lack of interest; other tasks 
or prior commitments interfere; difficulty communicating effectively as non-verbal cues 
are absent; and withholding information or providing acquiescent answers (Cohen, 2007). 
Therefore for this study, telephonic interviews problems can outweigh the benefits. 
Hence, it can be concluded that conducting interviews, (face to face or telephone 
interviews) for this type of study is challenging. However, it is also acknowledged that by 
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persistently pursuing the participants (trainees and assessors), it may have been possible 
to attain some in-depth interviews from them. 
 
Analysis of respondents’ open-ended responses on the instrument indicates that they 
found it an acceptable method of assessment.  Although, it was observed that all the 
respondents did provide feedback regarding acceptability, their feedback was brief - that 
is they did not provide in-depth feedback. One plausible explanation is that the majority 
of participants perceived that in-depth feedback was not required, hence they provided 
brief feedback. Another potential explanation for brief responses could be due to the 
phrasing of the questions. For example, instead of asking, “in your opinion, is this 
teaching assessment, an acceptable method of assessment or not,” the question could 
have been phrased differently, “what problems did you find in completing the 
questionnaire,” or “what was the most difficult part of completing the questionnaire.” 
Questions like these would have propelled the respondents to think differently. In 
addition, multiple questions could have been asked to elicit respondents’ perceptions 
about the acceptability of the instrument. In this way, it would have been possible to 
generate some in-depth information about the instrument. 
 
It was also observed that participants provided ‘acquiescent answers’, for example, wrote 
a brief word or sentence, ‘nice’ or ‘it is a good way of assessment.’ But it can be argued 
that if participants do not like something or find it unacceptable, they will not hesitate to 
write it (even if it is a brief sentence or word). This is supported by a study in which 
clinical teachers’ written feedback was sought on a valid and reliable clinical teaching 
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instrument (Mcleod, 1991). The written feedback indicated that the majority of clinical 
teachers found it an unacceptable method of assessment.  
 
In retrospect, the change in methodology from interviews to written comments resulted in 
brief feedback. Although, all the participants indicated it was an acceptable method of 
assessment and there was no negative feedback it is still questionable whether, if 
participants had been interviewed, they would have provided similar or different 
responses.  Therefore, it can be concluded that although participants found the instrument 
as an acceptable method of assessment, to be absolutely confident of the results an 
attempt should be undertaken to conduct interviews. This would allow exploration of any 
issues in response to respondents’ answers. 
 
7.4.5. Educational impact 
For the present study, educational impact was also determined by analysing written 
comments of participants. To determine the educational impact, the methodology 
originally proposed was to conduct interviews with respondents, however as stated 
earlier, there were a number of practical problems. 
 
Analysis of respondents’ comments indicated that all the respondents found it a useful 
instrument. Respondents’ feedback was brief (that is they did not provide in-depth 
information about the instrument). One potential reason for brief feedback could be 
attributed to the phrasing of the question. For example, instead of asking, “in your 
opinion, can this teaching assessment have any impact on teaching of trainees?” the 
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question could have been phrased differently, “How did you find the teaching 
assessment?”. This would have allowed the respondents to provide more feedback about 
the instrument. Also the number of questions related to educational impact should have 
been multiple to propel them to provide more information about the educational impact. 
 
A potential limitation of the study is that through written feedback it was only possible to 
elicit perceived educational impact of the instrument; it was not possible to demonstrate 
the educational impact of the instrument. Even if interviews had been conducted, it would 
have been possible to elicit perceived educational impact only.  
 
In order to demonstrate educational impact, the present study could have compared 
teaching performance of trainees over a period of time.  This was initially proposed, but 
for the present study, limitation of time was a potential problem to demonstrate 
educational impact. However, in retrospect, if further time was available, there are 
significant problems with such an approach. To compare teaching assessment of trainees, 
over a period of time trainees are required to undertake a minimum of two teaching 
assessments (past and recent) so that it is possible to identify and compare any change. 
This would require trainees to undertake a second teaching assessment.  During the study, 
it was observed that although some trainees did consent they were often unable to 
undertake their teaching assessment for some or other reasons; therefore conducting a 
second assessment is likely to have proved problematic. Furthermore, even if trainees 
could have managed a second teaching assessment, a suitable time duration between first 
and second assessment would be needed to ensure that a true estimate of any 
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improvement could be made. Even if a suitable time interval was determined, the 
problem persists for determining whether any change was attributable to the use of the 
instrument or from other variables, for example, by teacher training, or simply by 
teaching more and gaining experience. Hence, taking account of these problems, it can be 
concluded that to demonstrate educational impact is a fundamental problem, and it is 
likely that despite controlling most of the variables, there will always remain certain 
variables which cannot be controlled and hence influence the performance.  
 
This can be further supported by the fact that none of the existing instruments attempted 
to measure their educational impact and one of the plausible explanations could be that 
demonstrating educational impact of the instrument is potentially complex. One possible 
way of attempting to demonstrate educational impact is, provided time and resources are 
available, by implementing the instrument in a clinical setting in which teaching 
assessment is mandatory for trainees and over multiple time periods, for example, two, 
four, six, months period, their teaching performance is assessed. However, during this 
period, extraneous variables such as teacher training and amount of teaching experience 
should be controlled so that it is possible to identify whether any change in teaching 
performance can be attributed to feedback from the instrument and not from any other 
variable. Also, if the aim is that trainees should improve in their teaching performance, 
then the way in which feedback is provided should also be considered. Evidence supports 
feedback which is supportive and constructive can facilitate trainees to improve their 
performance (Wood, 2000, Saedon et al., 2012, Sargeant et al., 2010). Supportive 
supervisory style of clinical teachers can propel trainees to actively improve their 
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performance (Teunissen et al., 2009). Hence a vital aspect of demonstrating a positive 
educational impact is that trainees should be provided with constructive feedback.  
 
7.4.6. Comparing the new instrument with the existing instruments  
The principal contributions of the present study are: 
 In the present study, the instrument has been developed specifically to assess 
teaching among specialty trainees, while existing instruments have been 
developed to assess teaching among senior doctors (consultant and general 
practitioners). The use of these instruments to assess trainee doctors is 
questionable because there are items in the instruments which can be considered 
important when assessing teaching among senior doctors, but may not be essential 
for trainee teachers.  In addition, items are phrased for assessing senior doctors 
and wording of those items may require some change when assessment of trainees 
is undertaken. Thus, any change in the content of the instrument such as 
rewording existing items, removing items or adding new items would in essence 
change the existing instrument, hence ensuing the need to develop a new 
instrument.   
 
 Furthermore the existing instruments are specialty focused (de Oliveira Filho et 
al., 2008, Lombarts et al., 2009, Love et al., 1982) and have items which are not 
generalizable across specialties. The developed instrument can be used for 
assessment of clinical teaching across a wide range of clinical specialties and sub-
specialties.  
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 The new instrument can be used by clinical teachers, peers and students while all 
the existing instruments are limited to student ratings only. 
 
 In addition, the present study examined the feasibility of using the instrument in 
clinical settings, however none of the existing studies have explored the feasibility 
of using their instrument in clinical settings.  
 
 Moreover, the present study demonstrated the acceptability of the instrument by 
both assessors and trainees, while none of the existing instruments have done so. 
 
  In addition, the perceived educational impact of the instrument was positive-that 
is trainees perceived it useful in facilitating them to improve their teaching. None 
of the existing studies have explored the educational impact of their instrument.  
 
7.4.7. Conclusion 
The purpose of the present study was to develop and test an instrument for assessment of 
teaching among specialty trainees.  
 
The content of the instrument was developed by undertaking a comprehensive review of 
the literature on the attributes of effective clinical teachers and then seeking consensus on 
those attributes by a panel of experts that were knowledgeable and experienced in 
teaching in clinical settings in various clinical specialties. Hence, it can be concluded that 
as the content of the instrument was developed by undertaking rigorous methods 
(undertaking review of literature and seeking consensus), the instrument demonstrates 
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strong content validity.  In addition the instrument also demonstrated good construct 
validity – as demonstrated by the exploratory factor analysis which resulted in three 
factors, “learning and teaching milieu”, “teaching skills”, and “learner-orientated”. 
Existing evidence supports these factors, however, confirmatory factor analysis is 
required to further substantiate these results. Also, the instrument is feasible to use in 
busy clinical settings to assess teaching performance of specialty trainees.  
 
In terms of reliability, Generalizablity coefficient is strong. However, there is a concern 
that voluntary participation of trainees and self-selected assessors did influence the 
results and it is possible that results appear more reliable than they actually are.  Hence, it 
is advised that the study should be repeated with a random sample of trainees and 
assessors to be confident about the results from this study.  
 
In the present study, acceptability was determined by eliciting written comments of the 
participants about the instrument. Although, all the participants found the instrument as 
an acceptable method of assessment, their feedback was brief and there is a possibility 
that participants may have indicated it as an acceptable method of assessment without 
giving considerable thought. Therefore, it is recommended to conduct interviews to 
further substantiate the acceptability of the instrument. 
 
In the present study, educational impact was determined by written feedback from the 
participants. However, it was perceived educational impact rather than demonstrated 
educational impact. Although, educational impact could have been determined by 
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comparing performance of trainees over a period of time, there are practical and 
fundamental problems of demonstrating educational impact, which can make it 
challenging and complex to assess educational impact. 
 
If the present instrument is compared with existing clinical teaching instruments, it can be 
concluded that it has been tested comprehensively _ in terms of validity, both content and 
construct validity has been established; reliability has been tested by Generalizability 
study; feasibility has been established by calculating time taken to complete the 
instrument and from the feedback of stakeholders (trainees and assessors), while 
acceptability and educational impact has been determined by eliciting stakeholders 
perceptions regarding the instrument. 
 
Application of the findings from the study 
 With the development of this instrument trainee clinician teachers can be assessed in 
their teaching skills. Trainees can be assessed in different specialties. As they are in the 
phase of learning, this instrument can be used to provide them feedback on their teaching 
by different assessors, including senior doctors, peers and students. In this way, trainees 
can be facilitated to become better clinical teachers. The instrument can also be used for 
summative assessment so that excellent trainee teachers can be provided with reward or 
incentives to motivate and sustain their interest in teaching. 
 
 
 
180 
 
Future research 
The study has been successful in developing an instrument for assessment of teaching in 
specialty trainees, however, there are areas which require further research. Although, the 
instrument does demonstrate robust content validity, and to some extent construct 
validity, a confirmatory factor analysis is required to further confirm the results of the 
exploratory factor analysis.  
 
Although, the instrument demonstrates reliable results, the Generalizability study should 
be further undertaken with random samples of trainees and assessors to further 
substantiate the results from the present study. Undertaking a Generalizability study with 
a random sample of trainees and assessors may not be feasible, unless in a department 
where there are lots of trainees and assessors, and they can be randomly sampled and 
asked to participate in the study.  
 
Furthermore, the instrument is considered as an acceptable method of assessment 
however, in-depth interviews should be undertaken in different specialties to identify any 
issues which could impact acceptability. Practically when an instrument is used in a 
setting stakeholders are interested in its costs; therefore future research should aim to 
evaluate the cost of the instrument.  
 
The present study has been partially successful in measuring the perceived educational 
impact from the instrument, but in a practical setting, stakeholders will be interested in 
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identifying the extent to which an instrument demonstrates educational impact. Although 
challenging, future research can attempt to address this aspect. 
 
The present study did not test the instrument in general practice. Future research should 
focus on specialty trainees in general practice as well. 
 
The instrument has been developed and tested among specialty trainees. Future research 
could focus on testing the psychometric properties of the instrument when used to assess 
foundation year trainees.  
 
Hence to conclude, the study has been successful in answering the research question, “Is 
it possible to devise an instrument to measure the teaching ability of specialty trainees?”  
It can be concluded that the results of the study are promising in that the study has 
developed an instrument which is valid and to some extent reliable; it is feasible, 
considered acceptable and has perceived positive educational impact.  
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 Appendix 2 
 In this appendix the following is presented; 
       2.1. Invitation letter for the Delphi respondents 
       2.2. Delphi respondents participation information sheet, and  
       2.3. Delphi Consent form  
 
2.1. Invitation Letter 
Dear (name of the respondent) 
I am a PhD research student in the Institute of Clinical Education at the University of Warwick. I 
am working on a project, titled, “Assessment of specialty registrars as teachers.” The aim of my 
project is to develop and then validate an instrument to assess the teaching qualities among 
specialty registrars.  
I would like to invite you to participate in the Delphi study which requires participation from the 
experts to research a consensus on the characteristics of specialty trainees as effective teachers. 
I am trying to gather opinions from the experts involved directly or indirectly in teaching at 
different levels of seniority. 
 It is important to understand why the research is being done and what it would involve from 
you. Therefore I am attaching the participant’s information sheet with this letter. If you agree to 
take part, please complete the attached consent form. If you require further briefing of my 
project or have any query in this regard, kindly contact me on the address given in the 
participation information sheet.  
I look forward to hearing from you. 
Thank you very much for your time. 
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2.2. Delphi Participant Information Sheet 
 
Title 
 Assessment of specialty registrars/specialty trainees as teachers 
Invitation 
I would like to invite you to take part in this research study. Before you decide I would like you 
to understand why the research is being done and what it would involve from you. I‘d suggest 
this should take about 15 minutes. Talk to others about the study if you wish and if you have any 
queries please contact the investigator, at the address given at the end of this sheet. 
Purpose of the study 
In the UK, specialty trainee doctors are a major source of clinical teaching for junior doctors, 
including junior specialty trainee, foundation trainee and medical students. Therefore they 
should not only be competent in patient management but also in teaching. Although a detailed 
assessment of their clinical competencies is undertaken, their teaching is not comprehensively 
assessed.  Thus there is a need to assess their teaching attributes - that is, their knowledge, skills 
to deliver that knowledge and their attitudes towards those whom they are teaching. The 
existing instruments are inadequate to assess teaching among specialty trainees. Therefore the 
present study aims to develop and test an instrument to specifically assess teaching among 
specialty trainees. 
Requirement as a participant  
As the nature of this research study is entirely voluntary, it is up to you to decide whether to 
take part or not. If you agree to take part you can sign the consent form. You are free to 
withdraw at any time, without giving a reason.  
You will be participating as an expert in the Delphi study via email. It will consist of three rounds. 
In round one, the items (attributes) will be based on the literature review, i.e. content analysis 
of a list of attributes of effective clinical teaching. You will be asked to rate each item on a Likert 
scale. An open-ended question at the end will be included to give feedback on any attribute not 
listed.  You will also be sent a summary highlighting the purpose of the study and its significance.  
In round two you will be asked to rate the items and will be given the opportunity to change or 
expand your round one response (i.e. reconsider the items on which you previously disagreed, 
considering the results of other participants’ answers, shared in second round). A brief summary 
of the items agreed by the panel will also be sent. 
In round three, you will be given two response formats, that is, Likert scale and visual analog 
scale and you will be asked to indicate your preferred response format for the instrument. 
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Total time for participation 
Participation will be at your convenience from a minimum of 10 minutes to a maximum of 30 
minutes for each round.  
Anonymity and confidentiality:  
Your participation in the study will be kept confidential. I will follow ethical and legal practice 
and all information about you will be handled in confidence. All information which is collected 
about you during the course of the research will be kept strictly confidential. During the Delphi 
study anonymity of all participants’ feedback will be maintained in each round. The results of 
the Delphi rounds will be stored safely anonymously on secured server in the university.  Except 
the chief investigator, no one will have access to the data. The data will be used for the present 
study only and will be erased after the research study is completed. 
Risk 
The study may become inconvenient keeping in view your busy schedule. However to minimize 
this concern, for each round of the Delphi you will be given a period of three weeks to give you 
sufficient time to complete it at your convenience.  
Benefit 
The introduction of such an assessment system will lead to improvement in current teaching 
practice among specialty registrars which will lead to better delivery of knowledge to junior 
specialty registrars and students and ultimately to better patient care.  
Withdrawal from the study 
During the course of the research study, you can withdraw at anytime.  
Results from the study 
The results of the study will be published and the names of all the participants will remain 
anonymous. 
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Complaint 
If you have a concern about any aspect of this study, and you would like to speak to the 
researcher you can contact at the address given at the end of this consent form. If you remain 
unhappy and wish to complain formally, you can do this to Prof. Neil Johnson. 
Neil Johnson 
Professor of Medical Education 
Associate Dean (Teaching) 
Course Director Masters in Medical Education 
Warwick Medical School 
The University of Warwick 
Coventry 
CV4 7AL 
Direct line: +44 (0)2476 574573 
E-mail: p.n.johnson@warwick.ac.uk 
 
Funding the research 
It is being undertaken as a part of a PhD study.  
Review of the study 
All research in the NHS is looked at by independent group of people, called a Research Ethics 
Committee, to protect your interests. This study has been reviewed and given favorable opinion 
by Research Ethics Committee. 
Further information and contact details 
For further information regarding the study, you can contact the chief investigator: 
Contact number: 07733794282 
Email address: S.I.Haider@warwick.ac.uk 
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2.3.  Consent Form 
 
Title of the project:  Assessment of specialty trainees as teachers 
Name of the researcher:  Sonia Haider             
            Please initial brackets 
 
1. I confirm that I have read and understand the information                     
    sheet dated (------) protocol version 1.0. for the above study.  
    I have had the opportunity to consider the information,  
    ask questions and have had these answered satisfactorily.                           [        ] 
 
2. I understand that my participation is voluntary and that 
    I am free to withdraw at any time without giving any reason 
    and without legal rights being affected.                  [        ] 
 
3. I understand that relevant sections of my data collected  
    during the study, may be looked at, by the researcher’s 
    supervisors where it is relevant to my  taking part in this  
    research.  I give permission for these individuals to have  
    access to my the research data.                  [        ] 
 
4. I agree to take part in the above study.                               [        ] 
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Appendix 3 
 
Delphi study questionnaire – Round one 
 
Assessment of specialty trainees as teachers 
 
The aim of the study is to develop and test an instrument to assess teaching among specialty 
trainees.  
 
The Delphi study will be conducted in three rounds. This is round one which has part 1 and part 
2.  
In part 1, please enter your personal code given in the email, your specialty and teaching 
experience (if any). 
Part 2 consists of 16 items (statements). As an expert you are requested to rate each item 
(statement) according to the degree of agreement/disagreement. A blank space (free text) is 
provided after each item if you would like to modify the statement.  
The survey also provides an open end question (free text) at the end to include attributes 
(characteristics) which are important but not covered in the list. Results of the round one will be 
shared with all experts. 
     Part 1 
1. Please enter below your personal code given in the email 
 
 
2. Please state your specialty 
 
 
3. Teaching experience in years  
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Part 2 
Please place the mark/alphabet ( x ) to state your degree of agreement or disagreement in the 
following statements 
1. He/ She is clinically competent (Has sound analytical, diagnostic, therapeutic and reasoning 
skills). 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
  
  If the above statement requires modification please type in the space below 
 
 
 
2. Communicates effectively with students/ trainees (listens attentively, answers clearly and 
explains logically with reason). 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
  
  If the above statement requires modification please type in the space below 
 
 
 
3. Provides ongoing, honest and constructive feedback to student/trainees. 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
  If the above statement requires modification please type in the space below 
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4. Promotes active engagement of students during learning 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
  
   If the above statement requires modification please type in the space below 
 
 
 
5. Is able to teach in diverse settings (bedside, operating theatre, wards) and involves patients 
in  teaching (if relevant). 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
   
   If the above statement requires modification please type in the space below 
 
 
 
6. Adjusts teaching to learners’ needs  
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
  
   If the above statement requires modification please type in the space below 
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7. Teaches concepts and builds skills in an organized manner. 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
   If the above statement requires modification please type in the space below 
 
 
 
8. Avoids favoritism, racism, negative criticism and discrimination. 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
  
   If the above statement requires modification please type in the space below 
 
 
 
9. Maintains amiable, polite and considerate attitude with students/trainees. 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
   
   If the above statement requires modification please type in the space below 
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10. Expresses enthusiasm towards teaching and learning. 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
    
  If the above statement requires modification please type in the space below 
 
 
 
11. Stimulates reflection, problem solving, self-directed and independent learning skills. 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
  
   If the above statement requires modification please type in the space below 
 
 
 
12. Illustrates appropriate professional and ethical conduct. 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
   
  If the above statement requires modification please type in the space below 
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13. Remains up to date with knowledge of developments in the field. 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
 
   If the above statement requires modification please type in the space below 
 
 
 
14. Displays appropriate and relevant sense of humour. 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
  
   If the above statement requires modification please type in the space below 
 
 
 
15. Demonstrates adequate clinical and medical knowledge.  
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
  
   If the above statement requires modification please type in the space below 
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16. Is a good role model for students/trainees. 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
  
   If the above statement requires modification please type in the space below 
 
 
 
 
17. Please type any additional attribute/s (characteristics) which is/ are important but not 
covered in the above list. 
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Appendix 4 
Delphi study questionnaire – Round two 
 
Assessment of specialty trainees as teachers 
 
The aim of the study is to develop and test an instrument to assess teaching among specialty 
trainees.  
 
The Delphi study will be conducted in three rounds. Round one has been completed and this is 
round two of the Delphi study. Round two has parts, 1 and 2. 
In part 1, please state your personal code given in the email. 
Part 2 has 15 items (statements).  Based on the feedback in round one, items have been 
modified, rephrased, added and deleted. Therefore in this round, you are requested to rate 
each item (statement) according to the degree of agreement/disagreement. A blank space (free 
text) is provided after each item if you would like to modify the statement.  
 
The survey also provides an open end question at the end to include attributes (characteristics) 
which are important but not covered in the list. Results of the round two will be shared with all 
the experts. 
 
   
              Part 1 
 
1. Please enter below your personal code given in the email 
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Part 2 
Please place the mark/alphabet ( x ) to state your degree of agreement or disagreement in the 
following statements 
 
1. Demonstrates clinical competence (sound analytical, diagnostic, therapeutic and reasoning 
skills) appropriate for the stage of training 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
  
  If the above statement requires modification please type in the space below 
 
 
 
2. Communicates effectively with trainees 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
  
  If the above statement requires modification please type in the space below 
 
 
 
3. Provides constructive feedback to trainees 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
  If the above statement requires modification please type in the space below 
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4. Promotes active engagement of trainees during learning 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
  
   If the above statement requires modification please type in the space below 
 
 
 
5. Is able to teach in diverse settings (bedside, operating theatre, wards) and involves patients 
in teaching (if relevant). 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
   
   If the above statement requires modification please type in the space below 
 
 
 
6. Adjusts teaching to learners’ needs  
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
  
   If the above statement requires modification please type in the space below 
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7. Teaches concepts and skills in an organized manner. 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
   If the above statement requires modification please type in the space below 
 
 
 
8. Avoids favoritism, criticism and discrimination. 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
  
   If the above statement requires modification please type in the space below 
 
 
 
9. Maintains polite and considerate attitude with trainees. 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
   
   If the above statement requires modification please type in the space below 
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10. Expresses enthusiasm towards teaching and learning 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
    
  If the above statement requires modification please type in the space below 
 
 
 
11. Stimulates reflection and problem solving skills 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
  
   If the above statement requires modification please type in the space below 
 
 
 
12. Demonstrates professional and ethical conduct. 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
   
  If the above statement requires modification please type in the space below 
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13. Remains up to date with knowledge of developments in the field 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
 
   If the above statement requires modification please type in the space below 
 
 
 
14. Demonstrates appropriate use of teaching aids and resources 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
  
   If the above statement requires modification please type in the space below 
 
 
 
15. Is a good role model for trainees 
 
Strongly agree  agree undecided disagree Strongly disagree 
     
 
  
   If the above statement requires modification please type in the space below 
 
 
 
16. Please type any additional attribute/s (characteristics) which is/ are important but not 
covered in the above list. 
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Appendix 5 
 
Delphi study questionnaire – Round three 
 
Assessment of specialty trainees as teachers 
 
The aim of the study is to develop and test an instrument to assess teaching among specialty 
trainees.  
 
The Delphi study will be conducted in three rounds. Round one and two has been completed 
and this is the final round three of the Delphi study. This round has three parts. 
In part 1, please state your personal code given in the email. 
Part 2 has 15 items (statements).  From the feedback given in the previous two rounds, these 
items have been finalized to be included in the instrument. Please give your feedback on the 
final suggested items. A blank space (free text)  is provided after each item, and also at the end 
of the survey to provide any overall further feedback.  
In part 3, two response formats, visual analog scale and Likert scale is given. Please indicate your 
preferred response format and the reason for preferring it. After you indicate your preferred 
response format, you will be provided with two or more options of that response format. Please 
indicate your option. A blank space (free text) will also be provided if you would like to add 
some descriptors.  
 
     Part 1 
 
1. Please enter below your personal code given in the email 
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Part 2 
Please give your feedback on the finalized items. 
 
1. Demonstrates clinical competence (sound analytical, diagnostic, therapeutic and reasoning 
skills) appropriate for the stage of training 
 
 
 
 
 
2. Communicates effectively with trainees 
 
 
 
3. Provides constructive feedback to trainees 
 
 
 
4. Promotes active engagement of trainees during learning 
  
 
 
5. Is able to teach in diverse settings (bedside, operating theatre, wards) and involves patients 
in teaching (if relevant). 
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6. Adjusts teaching to learners’ needs  
 
 
 
 
7. Teaches concepts and skills in an organized manner. 
 
 
 
8. Avoids favoritism, criticism and discrimination. 
  
 
 
 
9. Maintains polite and considerate attitude with trainees. 
 
   
 
 
10. Expresses enthusiasm towards teaching and learning 
    
 
 
11. Stimulates reflection and problem solving skills 
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12. Demonstrates professional and ethical conduct. 
 
 
 
 
13. Remains up to date with knowledge of developments in the field 
 
 
 
14. Demonstrates appropriate use of teaching aids and resources 
 
 
 
15. Is a good role model for trainees 
 
 
 
 
   If you would like to provide any further feedback, please type in the space below 
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Part 3 
 
Please indicate your preferred response format. After indicating your preferred response format 
and the reason for choosing it, you will be provided with two or more options. Please select the 
option which you prefer. A blank space (free text) is also provided if you would like to suggest 
any descriptors. A blank space (free text) is also provided at the end of survey if you would like 
to suggest any other visual analog scale or Likert scale option. 
 
 Visual Analog Scale       Likert Scale 
 
 
Reason 
 
 
 
 
 
 
Visual analog scale 
 
Option 1  
 
 
 
 
 
 
 
 
If you would like to suggest any other descriptors please type in the space below  
 
 
 
 
 
 
 
 
Poor         Fair                Good            Very good    Excellent 
|………|………|………|………|………|………|………|………|………|………|                                                                                                                                    
0         1         2      3          4         5         6        7         8         9        10                                                            
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Option 2  
 
 
 
 
 
 
 
 
If you would like to suggest any other descriptors please type in the space below  
 
 
 
 
 
 
If you would like to suggest any other visual analog scale option please type in the space below  
 
 
 
 
   Likert scale 
 
 
Option 1  
 
 
 
 
 
 
 
 
If you would like to suggest any other descriptors please type in the space below  
 
 
 
Poor                                Excellent 
|………|………|………|………|………|………|………|………|………|………|                                                                                                                                    
0                                                          10                                                            
 
Provides constructive 
feedback to trainees 1-unsatisfactory    2 -satisfactory   3- excellent 
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Option 2  
 
 
 
 
 
 
 
If you would like to suggest any other descriptors please type in the space below  
 
 
 
 
Option 3  
 
 
 
 
 
 
If you would like to suggest any other descriptors please type in the space below  
 
 
 
If you would like to suggest any other Likert scale option please type in the space below  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Provides constructive 
feedback to trainees 1-unsatisfactory    2-borderline   3-satisfactory   4- excellent 
Provides constructive 
feedback to trainees 
1-poor    2-fair   3-good    4-very good    5-excellent 
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Appendix 6 
In this appendix the following is presented;  
6.1. Invitation letter for the pilot study participants  
6.2. Participation information sheet for specialty trainees 
6.3. Participation information sheet for assessors 
6.4. Consent form for pilot study 
6.5. Pilot study instrument 
6.6. Interview schedule 
 
6.1. Invitation letter 
 
Dear all, 
 
I am a PhD research student in the Institute of Clinical Education at the University of Warwick. I 
am working on a project, titled, “Assessment of specialty trainees as teachers.” The aim of the 
project is to develop and then validate an instrument to assess the teaching qualities among 
specialty registrars/trainees. 
 
I would like to invite you to participate in the research study. It is important to understand why 
the research is being done and what it would involve from you, therefore I am attaching the 
participant information sheet for further briefing of the project. 
 
If you have any query in this regard, kindly contact me on the address given at the end of this 
letter. 
 
I look forward to hearing from you. 
 
Thank you very much for your time. 
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6.2. Participant Information sheet for specialty trainees 
Title 
Assessment of specialty registrars/specialty trainees as teachers. 
Invitation 
I would like to you to take part in this research study. Before you decide I would like you to 
understand why the research is being done and what it would involve from you. I would suggest 
this should take about 10 minutes. Talk to others about the study if you wish and if you have any 
queries please contact the investigator at the address given at the end of this sheet. 
Purpose of the study 
In the UK, specialty trainee doctors are a major source of clinical teaching for junior trainee 
doctors including, junior specialty trainees, foundation year trainees and medical students. 
Therefore they should not only be competent in patient management but also in teaching. 
Although a detailed assessment of their clinical competencies is undertaken, their teaching is 
not comprehensively assessed.  Thus there is a need to assess their teaching attributes - that is, 
their knowledge, skills to deliver that knowledge and their attitudes towards those whom they 
are teaching. The existing instruments are inadequate to assess teaching abilities among 
specialty trainees. Therefore the present study aims to develop and test an instrument to assess 
teaching specifically among specialty trainees. 
Requirement as a participant 
As the nature of the research study is entirely voluntary, it is up to you to decide whether to 
participate or not. If you agree to take part, you can sign the consent form. You are free to 
withdraw at any time, without giving a reason. This would not affect your specialty training in 
any way. As a volunteer index participant in the study, you will be assessed in your teaching at 
your convenience. The minimum number of assessors will be five who will be selected by you. 
These assessors can be a convenient combination of clinical/educational supervisors 
(consultant/general practitioner), senior specialty trainees, peers (same level/year) or junior 
trainees (foundation years, junior SpRs or medical students).  You will be given five instruments 
(questionnaires with envelopes), to be given to the assessors. All the assessors will score you 
independently but at the same time and in the same teaching session. At the end of the 
teaching session, the assessors will return the instruments in closed envelopes.  A large prepaid 
envelope is also provided with the instruments for return of marked instruments to the chief 
investigator.  After the teaching assessment, at your convenience, you will be invited for an 
interview regarding the instrument. The interview will be audio-taped.     
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Total time required for the index participant  
The duration of assessment will depend upon your choice of selecting the teaching setting. For 
instance it can be at the bedside, clinic or operation theatre and hence the duration of teaching 
session is dependent on the teaching setting, which can range from 10-30 minutes. After the 
assessment, a 15-30 minutes interview will be scheduled at your convenience. 
Anonymity and confidentiality 
Your participation in the study will be kept confidential. I will follow ethical and legal practice 
and all information about you will be handled in confidence. All information which is collected 
about you during the course of the research will be kept strictly confidential. During data 
collection, to maintain anonymity of the participants’ data, each instrument will have a serial 
number, rather than their names on the instruments. Likewise the interview will be recorded 
with a serial number to maintain confidentiality of your feedback.  The data (interviews and 
instruments) will be stored safely in a locked fitted cabinet in the university. Only the chief 
investigator can have access. Similarly the electronic data will be stored anonymously on 
secured server of the university. All the data collected will be used for the present study only 
and it will be erased after completion of this study. 
Risks 
1.  It may be of concern to you, if you score poor in the assessment. To minimize this risk, when 
the copy of the assessment result is given to you, an option of verbal debriefing will also be 
offered. The verbal debriefing will be conducted by the chief investigator. The focus of the 
verbal debriefing will be to encourage you to view the assessment as a learning process, like any 
other clinical work and not consider it as a final assessment that will have an impact on your 
career progress. If you continue to feel uncomfortable, you will have the option not to let your 
assessment results included in the research study. 
2. It may become inconvenient to participate in the study due to clinical commitments. To 
minimize this risk, assessment of teaching will be conducted during your regular schedule of 
teaching (i.e. there is be no need for arranging an extra teaching session). 
3. You may feel concern that the assessors will know the assessment result. To minimize this 
risk, each assessor will know only his/her individual marking of the index participant, and will be 
unaware of the markings of the other assessors and the aggregate score of the index 
participant. The result of the assessment will be shared with the index participant only. 
4. Patients involved in clinical teaching could be concerned that the teaching assessment could 
affect their care.  This is not considered to be a significant risk as scheduled teaching is an 
ongoing activity in the clinical environment which takes place by the patient’s consent and does 
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not affect patient care. The assessment should not affect the teaching and therefore, the 
present study will have no direct impact on patient care. 
5. You may be concerned that if one or more of the assessors scores you low in the assessment, 
it may affect your relationship with them. Practically, it is not possible to minimize this concern.  
However, if you prefer, the chief investigator will offer to give a verbal debriefing. The aim of 
verbal debriefing is to facilitate you to consider it as a learning opportunity and not a personal 
criticism, and reflect on enhancing one’s teaching. 
6. During the interviews in the pilot study, index participants are very unlikely to be asked about 
any sensitive questions or disclose any personal information. However, if the index participant 
discloses any personal information or issue which (s)he does not feel comfortable to be included 
in the study, it will be excluded. However, if any information is disclosed which puts you or 
others at risk, the chief investigator will notify her academic supervisors who will advise on the 
most appropriate action(s) to be taken 
7. It may be inconvenient for the index participants to arrange five assessors for their 
assessment management: To minimize this risk, index participants have the opportunity to 
arrange their own preferred assessors. 
Benefit 
1. It will be useful for all specialty trainees who are involved in teaching and for those who wish 
to pursue teaching as their career and seek assessment of their teaching qualities. 
2. A copy of the assessment result will be given to the trainees who will be assessed, meaning 
they can file the copy in their portfolio to demonstrate their commitment to peer review of their 
teaching. 
Withdrawal from the study 
During the course of the research study, you can withdraw at anytime. If you withdraw, option 
will be given whether you do or do not prefer your data to be included in the study. 
Results from the study 
1. The results of the study will be published but the names of all participants will remain 
anonymous. 
2. The result of the teaching assessment will be disseminated only to the specialty trainee who 
will be assessed by the assessors. 
Funding the research 
It is being undertaken as a part of a PhD study.  
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Review of the study 
All research in the NHS is looked at by independent group of people, called a Research Ethics 
Committee, to protect your interests. This study has been reviewed and given favourable 
opinion by the Research Ethics Committee. 
Complaint 
If you have a concern about any aspect of this study, and you would like to speak to the 
researcher you can contact at the address given at the end of this consent form. If you remain 
unhappy and wish to complain formally, you can do this to Prof. Neil Johnson. 
Neil Johnson 
Professor of Medical Education 
Associate Dean (Teaching) 
Course Director Masters in Medical Education 
Warwick Medical School 
The University of Warwick 
Coventry 
CV4 7AL 
Direct line: +44 (0)2476 574573 
E-mail: p.n.johnson@warwick.ac.uk 
 
Further information and contact details 
For further information regarding the study, you can contact the chief investigator: 
Contact number: 07733794282 
Email address: S.I.Haider@warwick.ac.uk 
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6.3. Participant Information Sheet for Assessors 
 
Title 
Assessment of specialty registrars/specialty trainees as teachers 
 
Invitation 
 
I would like to invite you to take part in this research study. Before you decide I would like you 
to understand why the research is being done and what it would involve from you. I‘d suggest 
this should take about 15 minutes. Talk to others about the study if you wish. If you have any 
queries please contact the Investigator at the address given at the end of this sheet. 
Purpose of the study 
In UK, specialty trainee doctors are major source of clinical teaching for junior trainee doctors, 
including junior specialty trainees, foundation trainees and medical students. Therefore they 
should not only be competent in patient management but also in teaching. Although, a detailed 
assessment of their clinical competencies is undertaken, their teaching is not comprehensively 
assessed.  Thus, there is a need to assess their teaching attributes - that is, their knowledge, 
skills to deliver that knowledge and their attitudes towards those whom they are teaching. The 
existing instruments are inadequate to assess teaching abilities among specialty trainees. 
Therefore the present study aims to develop and test an instrument to specifically assess 
teaching among specialty trainees. 
Requirement as a participant  
 
As the nature of this research study is entirely voluntary, it is up to you to decide whether to 
take part or not. If you agree to take part, you can sign the consent form. You are free to 
withdraw at any time, without giving a reason. You will be participating as an assessor in the 
study. Prior to a teaching session, the specialty trainee (who will be assessed) will give you an 
instrument (questionnaire with envelope). Besides you, there will be other assessors present. 
During the teaching session you will independently score the specialty trainee. At the end of the 
teaching session, you will put the instrument in the envelope, and return it to the specialty 
trainee. After the teaching assessment, at your convenience, you will be invited for an interview 
regarding the instrument. The interview will be audio-taped.  
 
Total time required for participation 
 
The duration of assessment will depend upon the schedule of teaching. According to the nature 
of case, it may range between 10-30 minutes at the bedside, operation theatre or the clinic. 
After the teaching assessment, a 15-20 minutes interview will be scheduled at your 
convenience. 
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Anonymity and confidentiality:  
 
Your participation in the study will be kept confidential. I will follow ethical and legal practice 
and all information about you will be handled in confidence. All information which is collected 
about you during the course of the research will be kept strictly confidential. During data 
collection, to maintain anonymity of the participant’s data, each instrument will have a serial 
number. Likewise the interview will be recorded with a serial number to maintain confidentiality 
of the feedback.  The data (interviews and instruments) will be stored safely in a locked fitted 
cabinet in the university. Only the chief investigator will access it. Electronic data will be stored 
anonymously on secured server in the university. All the data collected will be used for the 
present study only and it will be erased after the research study is completed.  
Risks 
1.  It may not be convenient to undertake assessment of teaching due to time constraints.  
However the assessment will be conducted according to the regular teaching sessions (i.e. there 
will be no need for extra teaching sessions to be set up). When the assessment session ends, a 
15-30 minutes interview will be scheduled at your convenience.  
2. During the interviews if you disclose any personal information or issue which you do not feel 
comfortable to be included in the study, it will be excluded.  You will be asked to check the 
interview transcripts and may erase anything they do not prefer to be included.  
Benefit 
The introduction of such an assessment system will lead to improvement in current teaching 
practice among specialty trainee which will lead to better delivery of knowledge to junior 
specialty registrars and ultimately to better patient care.  
Withdrawal from the study 
During the course of the research study, you can withdraw at anytime. If you withdraw option 
will be given whether you prefer your data to be included in the study. 
Results from the study 
The results of the study will be published but the names of all the participants will be 
anonymous. 
Funding the research 
It is being undertaken as a part of a PhD study.  
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Review of the study 
All research in the NHS trust is looked at by independent group of people, called a Research 
Ethics Committee, to protect your interests. This study has been reviewed and given favourable 
opinion by Research Ethics Committee. 
Complaint 
If you have a concern about any aspect of this study, and you would like to speak to the 
researcher you can contact at the address given at the end of this consent form. If you remain 
unhappy and wish to complain formally, you can do this to Prof. Neil Johnson. 
Neil Johnson 
Professor of Medical Education 
Associate Dean (Teaching) 
Course Director Masters in Medical Education 
Warwick Medical School 
The University of Warwick 
Coventry 
CV4 7AL 
Direct line: +44 (0)2476 574573 
E-mail: p.n.johnson@warwick.ac.uk 
 
Further information and contact details 
For further information regarding the study, you can contact the chief investigator: 
Contact number: 07733794282 
Email address: S.I.Haider@warwick.ac.uk 
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6.4. Consent form 
 
Title of the project:  Assessment of specialty trainees as teachers 
Name of the researcher:  Sonia Haider             
             Please initial brackets 
 
1. I confirm that I have read and understand the information sheet  
    dated (------) protocol version 1.0. for the above study. I have had  
    the opportunity to consider the information, ask questions and                    
    have had these answered satisfactorily.      [        ]                  
 
2. I understand that my participation is voluntary and that I am free 
    to withdraw  at any time without giving any reason and without  
    legal rights being affected.            [        ] 
 
3. I understand that relevant sections of my data collected during the 
    study, may be looked at, by the researcher’s supervisors where it is 
    relevant to my taking part in this research. I give permission for  
    these individuals to have access to my the research data.    [        ] 
 
4. I agree to take part in the above study.                   [        ] 
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6.5. Pilot study instrument  
 
Assessment of teaching 
The aim of this instrument is to assess the teaching abilities of specialty trainees. There are 15 
items (statements related to teaching) in the instrument.  
 
As an assessor please observe a teaching session of a specialty trainee. The person being 
assessed will have chosen the session to be observed.  Typically it will last between 10 and 30 
minutes. 
 
 At the end of your observation please mark the teaching performance of the specialty trainee 
for each item on the given scale. To indicate your mark, please put a vertical line at the point on 
the scale that you consider best represents the trainee’s performance on each item.   
 
This is a pilot.  If you would like to comment on the wording of the items, organization and 
layout of the instrument, or suggest addition/removal of any items or provide feedback about 
the descriptors of the Visual Analog scale, free space is provided at the end of the instrument. 
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As an assessor please indicate which category do you describe yourself as 
           Senior doctor                       Peer/colleague                            Student   
 
Please state your specialty        
 
Please indicate your position  
             
           Consultant                           Senior SpR        Foundation year           SHO     
            
 
           GP                                           Junior SpR                               Medical student 
 
         
                                                                                                                                                                                      
Other (please specify)  
  
 
If you are still in training either undergraduate or postgraduate, 
         
 
 
 
 
 
 
  
                           
         
                               
                           
         
         If you are still in training either undergraduate or postgraduate, 
please state your year 
 
         
Please indicate the type of teaching observation (e.g. bedside, 
operating theatre, clinic, lecture etc) 
                              Approximate time for teaching (e.g. 15 min, 30 min, etc) 
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1. Promotes active engagement of trainees  
    during learning 
 
 
 
 
 
 
2. Communicates effectively with trainees  
    
 
 
 
3. Maintains polite and considerate attitude  
    with trainees  
 
 
 
4. Expresses enthusiasm towards teaching 
    and learning.      
 
 
 
5. Teaches concepts and skills in an  
    organized manner 
 
 
 
6. Demonstrates clinical competence (sound 
    analytical, diagnostic, therapeutic and  
    reasoning skills  appropriate for the stage  
    of training 
 
 
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
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7. Adjusts teaching to trainees needs 
 
 
 
8. Demonstrates appropriate use of teaching aids  
         and resources 
 
 
 
9. Provides constructive feedback to trainees 
 
 
 
 
10. Stimulates reflection and problem solving skills 
 
 
 
11. Is able to teach in diverse settings (bedside, 
       operating theatre, wards) and involves patients 
       in teaching (if relevant) 
 
   
 
 12. Demonstrate professional and ethical conduct 
 
 
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
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 13. Avoids favoritism, criticism and discrimination 
 
 
 
14. Remains up to date with knowledge of  
      developments in the field 
 
 
 
 
 
 
 15. Is a good role model for trainees 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
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If you have any comments regarding the instrument (for example the wording of the items, 
organization and layout of the instrument, addition/removal of any items or about the 
descriptors of Visual Analog scale) please write them here. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
THANK YOU VERY MUCH FOR YOUR PARTICIPATION IN THIS STUDY 
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6.6. Interview Schedule  
 
The aim of the teaching instrument was to assess the teaching abilities of specialty trainees. 
There were 15 items in the instrument and as you were assessing the trainee on the teaching 
instrument, I am interested in finding out your feedback about the teaching instrument. 
 
Interview questions 
A. Background information 
1. How would you describe your academic position (that is, are you a consultant, general 
practitioner, senior specialty trainee, junior specialty trainee foundation trainee, senior 
house officer, medical student) 
2. What is your clinical specialty (or in which specialty you are enrolled and the year) 
3. Which type of teaching session did you observe? (e.g. bedside, operating theatre, clinic, 
lecture etc) 
4. What was the approximate time of the teaching session (e.g. 15 min, 30 min, 60 min etc) 
 
B. About the instrument 
1. How did you find the instrument (questionnaire)? 
[Were the questions in the instrument clear and understandable?] 
[Did you find any questions relevant/irrelevant?] 
2. How did you find the scoring of the items (statements)? 
[Would you suggest any other method of scoring (and why)?] 
3. How much time it took to complete the instrument (questionnaire)? 
4. What issues arose when you were completing the instrument (e.g. terms of 
organization, content, layout of the instrument)? 
5. What would you advise to add/remove from the instrument (or add any other 
comment)? 
 
THANK YOU VERY MUCH FOR YOU TIME AND PARTICIPATION 
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Appendix 7 
In this appendix the following is presented; 
7.1. Participation information sheet for specialty trainees. 
 
7.2. Participation information sheet for assessors. 
 
7.3. Field study instrument. 
 
 The invitation letter and consent form for the field study participants is the same as the 
pilot study. 
 
 
 
7.1. Participant Information sheet for specialty trainees 
Title 
Assessment of specialty registrars/specialty trainees as teachers. 
Invitation 
I would like to you to take part in this research study. Before you decide I would like you to 
understand why the research is being done and what it would involve from you. I would suggest 
this should take about 10 minutes. Talk to others about the study if you wish and if you have any 
queries please contact the investigator at the address given at the end of this sheet. 
Purpose of the study 
In the UK, specialty trainee doctors are a major source of clinical teaching for junior trainee 
doctors including, junior specialty trainees, foundation year trainees and medical students. 
Therefore they should not only be competent in patient management but also in teaching. 
Although a detailed assessment of their clinical competencies is undertaken, their teaching is 
not comprehensively assessed.  Thus there is a need to assess their teaching attributes - that is, 
their knowledge, skills to deliver that knowledge and their attitudes towards those whom they 
are teaching. The existing instruments are inadequate to assess teaching abilities among 
specialty trainees. Therefore the present study aims to develop and test an instrument to assess 
teaching specifically among specialty trainees. 
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Requirement as a participant 
As the nature of the research study is entirely voluntary, it is up to you to decide whether to 
participate or not. If you agree to take part, you can sign the consent form. You are free to 
withdraw at any time, without giving a reason. This would not affect your specialty training in 
any way. As a volunteer index participant in the study, you will be assessed in your teaching at 
your convenience. The minimum number of assessors will be five who will be selected by you. 
These assessors can be a convenient combination of clinical/educational supervisors 
(consultant/general practitioner), senior specialty trainees, peers (same level/year) or junior 
trainees (foundation years, junior SpRs or medical students).  You will be given five instruments 
(questionnaires with envelopes), to be given to the assessors. All the assessors will score you 
independently but at the same time and in the same teaching session. At the end of the 
teaching session, the assessors will return the instruments in closed envelopes.  A large prepaid 
envelope is also provided with the instruments for return of marked instruments to the chief 
investigator.   
Total time required for the index participant  
The duration of assessment will depend upon your choice of selecting the teaching setting. For 
instance it can be at the bedside, clinic or operation theatre and hence the duration of teaching 
session is dependent on the teaching setting, which can range from 10-30 minutes. 
Anonymity and confidentiality 
Your participation in the study will be kept confidential. I will follow ethical and legal practice 
and all information about you will be handled in confidence. All information which is collected 
about you during the course of the research will be kept strictly confidential. During data 
collection, to maintain anonymity of the participants’ data, each instrument will have a serial 
number, rather than their names on the instruments. The data will be stored safely in a locked 
fitted cabinet in the university. Only the chief investigator can have access. Similarly the 
electronic data will be stored anonymously on secured server of the university. All the data 
collected will be used for the present study only and it will be erased after completion of this 
study. 
Risks 
1.  It may be of concern to you, if you score poor in the assessment. To minimize this risk, when 
the copy of the assessment result is given to you, an option of verbal debriefing will also be 
offered. The verbal debriefing will be conducted by the chief investigator. The focus of the 
verbal debriefing will be to encourage you to view the assessment as a learning process, like any 
other clinical work and not consider it as a final assessment that will have an impact on your 
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career progress. If you continue to feel uncomfortable, you will have the option not to let your 
assessment results included in the research study. 
2. It may become inconvenient to participate in the study due to clinical commitments. To 
minimize this risk, assessment of teaching will be conducted during your regular schedule of 
teaching (i.e. there is be no need for arranging an extra teaching session). 
3. You may feel concern that the assessors will know the assessment result. To minimize this 
risk, each assessor will know only his/her individual marking of the index participant, and will be 
unaware of the markings of the other assessors and the aggregate score of the index 
participant. The result of the assessment will be shared with the index participant only. 
4. Patients involved in clinical teaching could be concerned that the teaching assessment could 
affect their care.  This is not considered to be a significant risk as scheduled teaching is an 
ongoing activity in the clinical environment which takes place by the patient’s consent and does 
not affect patient care. The assessment should not affect the teaching and therefore, the 
present study will have no direct impact on patient care. 
5. You may be concerned that if one or more of the assessors scores you low in the assessment, 
it may affect your relationship with them. Practically, it is not possible to minimize this concern.  
However, if you prefer, the chief investigator will offer to give a verbal debriefing. The aim of 
verbal debriefing is to facilitate you to consider it as a learning opportunity and not a personal 
criticism, and reflect on enhancing one’s teaching. 
6. It may be inconvenient for the index participants to arrange five assessors for their 
assessment management: To minimize this risk, index participants have the opportunity to 
arrange their own preferred assessors. 
Benefit 
1. It will be useful for all specialty trainees who are involved in teaching and for those who wish 
to pursue teaching as their career and seek assessment of their teaching qualities. 
2. A copy of the assessment result will be given to the trainees who will be assessed, meaning 
they can file the copy in their portfolio to demonstrate their commitment to peer review of their 
teaching. 
Withdrawal from the study 
During the course of the research study, you can withdraw at anytime. If you withdraw, option 
will be given whether you do or do not prefer your data to be included in the study. 
 
 
247 
 
 
Results from the study 
1. The results of the study will be published but the names of all participants will remain 
anonymous. 
2. The result of the teaching assessment will be disseminated only to the specialty trainee who 
will be assessed by the assessors. 
Funding the research 
It is being undertaken as a part of a PhD study.  
Review of the study 
All research in the NHS is looked at by independent group of people, called a Research Ethics 
Committee, to protect your interests. This study has been reviewed and given favorable opinion 
by the Research Ethics Committee. 
Complaint 
If you have a concern about any aspect of this study, and you would like to speak to the 
researcher you can contact at the address given at the end of this consent form. If you remain 
unhappy and wish to complain formally, you can do this to Prof. Neil Johnson. 
Neil Johnson 
Professor of Medical Education 
Associate Dean (Teaching) 
Course Director Masters in Medical Education 
Warwick Medical School 
The University of Warwick 
Coventry 
CV4 7AL 
Direct line: +44 (0)2476 574573 
E-mail: p.n.johnson@warwick.ac.uk 
 
Further information and contact details 
For further information regarding the study, you can contact the chief investigator: 
Contact number: 07733794282 
Email address: S.I.Haider@warwick.ac.uk 
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7.2. Participant Information Sheet for Assessors 
 
Title 
Assessment of specialty registrars/specialty trainees as teachers 
 
Invitation 
 
I would like to invite you to take part in this research study. Before you decide I would like you 
to understand why the research is being done and what it would involve from you. I‘d suggest 
this should take about 15 minutes. Talk to others about the study if you wish and if you have any 
queries please contact the Investigator at the address given at the end of this sheet. 
Purpose of the study 
In UK, specialty trainee doctors are major source of clinical teaching for junior trainee doctors, 
including junior specialty trainees, foundation trainees and medical students. Therefore they 
should not only be competent in patient management but also in teaching. Although, a detailed 
assessment of their clinical competencies is undertaken, their teaching is not comprehensively 
assessed.  Thus, there is a need to assess their teaching attributes - that is, their knowledge, 
skills to deliver that knowledge and their attitudes towards those whom they are teaching. The 
existing instruments are inadequate to assess teaching abilities among specialty trainees. 
Therefore the present study aims to develop and test an instrument to specifically assess 
teaching among specialty trainees. 
Requirement as a participant  
 
As the nature of this research study is entirely voluntary, it is up to you to decide whether to 
take part or not. If you agree to take part, you can sign the consent form. You are free to 
withdraw at any time, without giving a reason. You will be participating as an assessor in the 
study. Prior to a teaching session, the specialty trainee (who will be assessed) will give you an 
instrument (questionnaire with envelope). Besides you, there will be other assessors present. 
During the teaching session you will independently score the specialty trainee. At the end of the 
teaching session, you will put the instrument in the envelope, and return it to the specialty 
trainee. 
 
Total time required for participation 
 
The duration of assessment will depend upon the schedule of teaching. According to the nature 
of case, it may range between 10-30 minutes at the bedside, operation theatre or the clinic.  
 
 
 
 
249 
 
Anonymity and confidentiality 
 
Your participation in the study will be kept confidential. I will follow ethical and legal practice 
and all information about you will be handled in confidence. All information which is collected 
about you during the course of the research will be kept strictly confidential. During data 
collection, to maintain anonymity of the participant’s data, each instrument will have a serial 
number. The data will be stored safely in a locked fitted cabinet in the university. Only the chief 
investigator will access it. Electronic data will be stored anonymously on secured server in the 
university. All the data collected will be used for the present study only and it will be erased 
after the research study is completed.  
Risks 
 It may not be convenient to undertake assessment of teaching due to time constraints.  
However the assessment will be conducted according to the regular teaching sessions (i.e. there 
will be no need for extra teaching sessions to be set up).  
Benefit 
The introduction of such an assessment system will lead to improvement in current teaching 
practice among specialty trainee which will lead to better delivery of knowledge to junior 
specialty registrars and ultimately to better patient care.  
Withdrawal from the study 
During the course of the research study, you can withdraw at anytime. If you withdraw option 
will be given whether you prefer your data to be included in the study. 
Results from the study 
The results of the study will be published but the names of all the participants will be 
anonymous. 
Funding the research 
It is being undertaken as a part of a PhD study. 
Review of the study 
All research in the NHS trust is looked at by independent group of people, called a Research 
Ethics Committee, to protect your interests. This study has been reviewed and given favourable 
opinion by Research Ethics Committee. 
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Complaint 
If you have a concern about any aspect of this study, and you would like to speak to the 
researcher you can contact at the address given at the end of this consent form. If you remain 
unhappy and wish to complain formally, you can do this to Prof. Neil Johnson. 
Neil Johnson 
Professor of Medical Education 
Associate Dean (Teaching) 
Course Director Masters in Medical Education 
Warwick Medical School 
The University of Warwick 
Coventry 
CV4 7AL 
Direct line: +44 (0)2476 574573 
E-mail: p.n.johnson@warwick.ac.uk 
 
Further information and contact details 
For further information regarding the study, you can contact the chief investigator: 
Contact number: 07733794282 
Email address: S.I.Haider@warwick.ac.uk 
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7.3. Field study instrument 
 
Assessment of teaching 
The aim of this instrument is to assess the teaching abilities of specialty trainees. There are 15 
items (statements related to teaching) in the instrument.  
 
As an assessor please observe a teaching session of a specialty trainee. The person being 
assessed will have chosen the session to be observed.  Typically it will last between 10 and 30 
minutes. 
 
 At the end of your observation please mark the teaching performance of the specialty trainee 
for each item on the given scale. To indicate your mark, please put a vertical line at the point on 
the scale that you consider best represents the trainee’s performance on each item.   
 
After marking the teaching performance, please complete few questions given at the end, to 
provide overall feedback regarding the instrument. 
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As an assessor please indicate which category do you describe yourself as 
           Senior doctor                       Peer/colleague                            Student   
 
Please state your specialty        
 
Please indicate your position  
 
             
           Consultant                           Senior SpR        Foundation year                      SHO     
            
 
           GP                                           Junior SpR                               Medical student 
 
         
                                                                                                                                                                                      
Other (please specify)  
  
 
If you are still in training either undergraduate or postgraduate, 
         
 
 
 
 
 
 
  
                           
         
 
                              
                           
         
         If you are still in training either undergraduate or postgraduate, 
please state your year 
 
         
Please indicate the type of teaching observation (e.g. bedside, 
operating theatre, clinic, lecture etc) 
                           Approximate time for teaching (e.g. 15 min, 30 min, etc) 
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1. Promotes active engagement of trainees  
    during learning 
 
 
 
 
 
 
2. Communicates effectively with trainees  
    
 
 
3. Maintains polite and considerate attitude  
    with trainees  
 
 
 
4. Expresses enthusiasm towards teaching 
    and learning.      
 
 
 
5. Teaches concepts and skills in an  
    organized manner. 
 
 
 
6. Demonstrates clinical competence (sound  
    analytical, diagnostic, therapeutic and  
    reasoning skills) appropriate for the stage  
    of training. 
 
 
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
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7. Adjusts teaching to trainees needs 
 
 
 
8. Demonstrates appropriate use of teaching 
    aids and resources 
 
 
 
9. Provides constructive feedback to trainees 
 
 
 
 
10. Stimulates reflection and problem solving skills 
 
 
 
11. Is able to teach in diverse settings (bedside, 
       operating theatre, wards) and involves patients 
       in teaching (if relevant) 
   
 
 12. Demonstrates professional and ethical conduct 
 
 
 
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
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 13. Avoids favoritism, criticism and discrimination 
 
 
 
14. Remains up to date with knowledge of  
      developments in the field 
 
 
 
 
 
 
 15. Is a good role model for trainees 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
 
Poor           Fair             Good         Very good   Excellent 
|||||||||| ||||||||||||||||||||||||||||| ||||||||||||||||||| ||||||||| ||||||||||||||||||| |||||||||                                                                                                                                     
0        1       2        3        4       5       6       7         8       9      10                                                     
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Please complete these questions to provide overall feedback regarding the instrument 
 
 
1. How long did it take to complete the instrument_____ minutes.  
 
 
 
2. Did you find any problem/s in completing the instrument (questionnaire)? 
 
 
 
3. In your opinion, is this teaching assessment, an acceptable method of assessment or not? 
 
 
 
4. In your opinion, can this teaching assessment have any impact on teaching of trainees? 
 
 
 
 
 
THANK YOU VERY MUCH FOR PARTICIPATING IN THE STUDY 
 
 
